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Objectives

• Assess Feasibility and Most Cost Effective Approach to 
Achieve NOx Emission Rates of 0.15 lb/MBtu or lower
– White Bluff Steam Electric Station 
– Independence Steam Electric Station

• CAIR Required Only NOx Seasonal Compliance for 
Arkansas Stations
– Ozone Season Currently May 1 to September 30
– CAIR Rejected by Courts

• Review Current Equipment Condition and Operation in 
Context of Current NOx Emission Performance
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Background Information 
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Industry Perspective

• T-fired Units Burning PRB Have Attained .15 lb NOx/Mbtu
Via Combustion Staging

• Examples:
– Rush Island
– Baldwin
– Labadie
– Joppa

• Some have attained .10 lb NOx/Mbtu 
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2007 Ozone Season NOx Emissions (lb/Mbtu)

Average
NOx

Full Load 
NOx

Minimum 
NOx

Load at 
Min NOx

White 
Bluff 1

.247 .247 .228 586

White 
Bluff 2

.287 .302 .263 679

Ind 1 .263 .270 .221 687

Ind 2 .248 .257 .224 762
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NOx Data Over Load Range

• NOx Emissions
– Average = .26 lb/Mbtu
– At full load = .27 lb/Mbtu

• NOx Increases to 0.25 – 0.30 lb/Mbtu at Higher and 
Lower Loads
– Increasing NOx at higher loads typically attributable to 

thermal NOx formation due to higher heat release 
rates 

– Increasing NOx at lower loads typically attributable to 
fuel NOx due to increased combustion air to maintain 
steam temperatures
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Average NOx Reduction Cost per Unit for Each 
Ozone Season (Baseline NOx of 0.25 lb/MBtu)

NOx Credit 
Price

NOx level 
(lb/MBtu)

$100 $300 $500 $700

0.20 $61,900$61,900 $185,700$185,700 $309,500$309,500 $433,300$433,300

0.15 $123,900$123,900 $371,700$371,700 $619,500$619,500 $867,300$867,300

0.10 $186,000$186,000 $558,000$558,000 $930,000$930,000 $1,302,000$1,302,000

Confidential Business Information
ETR_00000899Claim Withdrawn. Contains No CBI. 07/11/2016_YD



8© 2008 Electric Power Research Institute, Inc. All rights reserved.

Unit Operation and Testing - 2008

• Excellent Hospitality and Cooperation from Each Site

• Up-to-date Information 
– In Addition to Results of Previous Tests

• Coal and Air Flow Information Collected

• Detailed ICT Reports Will Be Forwarded to Entergy

• Successfully (Temporarily) Staged Combustion
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Results of Recent Testing

• Air and Fuel Flow Imbalances Exist

• Fineness Out of Spec (Pulverizer Grind Performance)

• High Air to Fuel Ratio (AFRAT)

• Effects of Dropping Tilts
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Example Dirty Air Balance – IND 1 
(should be within +/- 5%)

Elevation Elevation
Corner A B

1 -0.76 11.36
2 -0.94 -13.89
3 2.33 -0.86
4 2.01 -0.40
5 1.33 2.00
6 -4.13 6.07
7 -2.07 4.67
8 2.23 -8.96

Minimum -4.13 -13.89
Maximum 2.33 11.36
abs avg 1.98 6.03
std dev 2.4 8.2
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Example Fuel Balance – WB 1 
(should be within +/- 10%)

Elevation Elevation
Corner A B

1 -14.50 -26.29
2 -0.60 18.01
3 -21.98 -14.94
4 33.83 0.16
5 -32.68 -3.14
6 -4.02 -5.61
7 -8.67 40.98
8 48.62 -9.18

Minimum -32.68 -26.29
Maximum 48.62 40.98
abs avg 20.61 14.79
std dev 27.7 20.9
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Average Unit Fineness Data

IND 1 IND 2 WB 1 WB 2 GOAL

% on 50 mesh 2.11 2.03 2.68 2.41 0.3

% passing thru 
200 mesh 63.24 62.84 64.39 65.31 75
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Individual AFRAT Data  (should be 1.8-2.0)

AFRAT A B C D E F G H

IND 1 2.08 2.52 2.10 2.11 1.58 1.90 2.03 1.83

IND 2 na 2.37 1.78 1.63 1.74 1.86 2.01 2.11

WB 1 2.95 2.10 2.12 2.40 2.30 2.26 2.48 2.43

WB 2 2.51 2.91 2.11 2.00 2.48 2.50 2.50 2.58
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Tilt Effect Tests Results

• WB 2
– Dropped Tilts from 30 to 15
– Superheat Temperature Lost 9 F
– NOx Dropped .04 lb/Mbtu 
– NOx Steady at 0.20 lb/Mbtu

• IND 2
– Dropped Tilts from 12 to 0
– Superheat Temperature Lost 6 F
– NOx Dropped .04 lb/Mbtu 
– NOx Steady at 0.19 lb/Mbtu
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The Pre-requisites
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Recommendations (Pre-requisites)

• Ensure Proper Mill Performance

• Establish Fuel and Air Flow Balance
– For Each Elevation / Burner Level
– Via Riffler and Orifices

• Ensure All Burner Tilts are Fully Functional

• Ensure All Burner Tilts in Each Corner are in Synch

• Attain Consistent AFRAT of 1.8 - 2.0 for All Corners

Confidential Business Information
ETR_00000908Claim Withdrawn. Contains No CBI. 07/11/2016_YD



17© 2008 Electric Power Research Institute, Inc. All rights reserved.

Improving Mill Performance

• Grind Fineness Specifications
– >75% passing through 200 mesh screen
– >99.7% passing through 50 mesh screen

• Mill Inspection to Identify Issues, or 
• Mill Overhaul

– Restore Clearances
– Restore Surfaces
– Check Grinding Force
– 8 Mills / unit, >$100k / Mill

• Improves Flow Balance, Reduces Slagging Potential
• Small Reduction in NOx & Improvement in Heat Rate
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Air and Fuel Balance

• Inspect Rifflers
– Replace / Restore Those Found Worn or Damaged

• Replace Orifices As Needed to Balance Each Level
• Estimated Costs

– Inspect all 24 rifflers, $1k each
– Replace ~6 rifflers, $5k each
– Replace ~4 orifices per unit, $1k each

• Reduces Slagging Potential
• Small Reduction in NOx & Improvement in Heat Rate

Confidential Business Information
ETR_00000910Claim Withdrawn. Contains No CBI. 07/11/2016_YD



19© 2008 Electric Power Research Institute, Inc. All rights reserved.

Tilts

• Restore Burner Tilts to Fully Functional 
• Synchronize Tilts
• Estimated Costs:

– WB 2, $50k
– All other units, $10k

• Enable OFA Tilts
• Estimated Costs:

– $20k per unit, including restoring feedback to DCS

• Permits Combustion Staging with Minimal Adverse Effects
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Primary Air to Fuel Ratio (AFRAT)

• Attain Consistent AFRAT of 1.8 - 2.0 for All Corners
• Primary Air to Coal Ratio Impacts Fuel Nitrogen 

Conversion to NOx, Even Under Staged Conditions
• Average AFRAT at Independence is Good, but 2 Lines on 

Each Unit Were Off-design
• All but one AFRAT on WB units were High
• Reducing Primary Air Flow Provides for More OFA
• May Require Control Settings Adjustments
• Cost $10k / Unit
• Will Result in Substantial NOx Reduction on WB Units
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Primary Recommendations
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Primary Recommendations

• Add Superheater Surface Area

• Stage Combustion
– Bring all Burner Tilts to Horizontal or Below
– Operate with Top BOOS at High Loads
– Enable and Use OFA Tilts 
– Realize NOx Reduction
– Realize Reduced FEGT and Slagging Potential
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Combustion Staging

• For Optimal Effect Add Superheater Surface Area 
– $4-8 million Modification
– Reduces Slagging and Related Derates
– Positive Return on Investment

• Bring all Burner Tilts to horizontal 
– Minimal Effect on Steam Temperatures

• Operate with Top Burner Out Of Service (BOOS)
– At High Loads

• NOx Emission =.15 lb/Mbtu Should Be Attainable
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Additional Options

• Increase OFA Flow

• Reset Controls to Accept Lower Superheat Temperature

• Further Reduce Burner Tilts

• Update / Verify Unit Ratings Via Testing and Analysis
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Details on Additional Options

• Increase OFA Flow
– Additional NOx Reduction
– Improve Steam Temperatures
– Available only if FD Fans Have Margin

• Reset Controls to Accept Lower Superheat Temperature
and Further Reduce Burner Tilts
– A 10 Degrees Drop Will Reduce Steam Temp by 10F
– Worth about .04 lb/Mbtu Reduction in NOx
– But Causes about .15% Heat Rate Penalty
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Details on Additional Options

• Update / Verify Unit Ratings Via Testing and Analysis

• Once Mill Performance, Air & Fuel Balance are Restored
Additional Generating Capability Might Be Available

• WB2 Rating Currently > WB1?
– Currently Requires Highest Burner Tilts
– Struggles with Steam Temperatures
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Additional (& More Costly) Options

• SNCR (Selective Non-Catalyst Reduction)
– $5 Million Capital Costs
– .07 lb/Mbtu NOx drop
– > $1 million Annual Operating Costs

• LNCFS III (Upgraded Over Fire Air and Burner System)
– $11 Million Capital Costs
– .10 Lb/Mbtu NOx Drop

• Do Nothing / Buy Allowances for Entire Difference
– At $300 / ton NOx = $370,000 / Ozone Season
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Summary

• Install Additional Superheater Surface
– Reduce FEGT and Frequency of Deslagging Derates
– Enable Lowering of Tilts to Horizontal
– Target Reduction of baseline NOx Approaching 0.15 lb/MBtu

• Re-establish Balanced Air and Coal Flows

• Synchronize Tilts, Ensure All are Fully Functional

• Set All AFRATs to 1.8 - 2.0

• Ensure Optimal Grind Leaving Pulverizers
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Post Script of Recommendations

• Additional NOx Reductions Most Economic Via Allowance  
Purchases: 
– Average Forecast Price of $300 / ton
– LNCFS III Cost Effectiveness of ~$1,000 / ton
– SNCR Cost Effectiveness of > $2,300 / ton
– These Levelized Costs are Well Above Forecasted 

Seasonal NOx Allowance Prices

• NOx Reduction Values Assume Continuing PRB Coal
– Switching to Higher Sulfur Coal Potentially Increases 

NOx Emissions and Increases Water Wall Wastage Risk
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Together…Shaping the Future of Electricity
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Summary of Major Environmental 
Regulations Applicable to EAI Operations
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Rule Summary of Rule and Impact EAI Compliance Strategy

CATR- NOx • Arkansas subject to Seasonal NOx cap in eastern U.S. Cap beginning in 2012
• Seasonal NOx applies to emissions between May and September of each 

year.
• Sources must match emissions with allowance at the end of each season.
• Affected sources buy/sell/trade under this cap with their allocated emission 

allowances.

• Evaluate cost of controls on a $/ton 
removed basis.

• Evaluate seasonal NOx Allowance Market
• Install controls below the market cost of 

emission credits.
• To the extent that emissions are above 

EAI allocation, buy allowances on month 
ahead basis to fulfill operational needs.

CAMR • Annual mercury cap for U.S.  Cap starts in 2010 and tightens in 2018
• Sources must match emissions with credits at the end of the year.
• Affected sources buy/sell/trade under this cap with their allocated emission 

credits.
• Sources required to install mercury emissions monitoring equipment.
• Courts vacated the mercury rule on February 8, 2008.  EPA retracted petition 

for Supreme Court review during February 2009.  No current rule in effect, but 
EPA promulgating Hazardous Air Pollutants( HAPs) Maximum Achievable 
Control Technology (MACT) standards.  Future Rule not likely to be “Cap and 
Trade”.

• EPA issued Information Collection Request under Section 114 of the Clean 
Air Act to collect information to be used in development of new MACT rule.

• EGU MACT expected to take the place of CAMR as early as 2015.

• Install mercury continuous emissions 
monitoring system. 

• Impact of ICR on Arkansas facilities is 
minimal.  EAI must submit information only 
and is not required to perform stack 
testing for the ICR.

• EGU MACT may require installation of 
scrubbers.

CAVR • States required to develop plans to reduce emissions impacting Class I 
Protected areas.

• For electric generating units, EPA rule defines Best Available Retrofit 
Technology (BART) for NOx and SO2 on units determined to have impact on 
regional haze at federal Class I areas.

• Arkansas modified state regulation 19 on 9/28/07 requiring BART controls at 
White Bluff and Lake Catherine Unit 4.

• EPA challenged Arkansas State Implementation Plan (SIP) in November 
2009 delaying the 2013 mandatory compliance date for CAVR.

• White Bluff required to install Scrubbers 
and Low NOx Burners within 6 years of 
state SIP or 5 years of EPA approval, 
whichever is earlier. Lake Catherine 
required to install combustion NOx 
controls to meet lower limits.

• A variance to Arkansas regulation was 
granted by Arkansas Pollution Control and 
Ecology Commission.  White Bluff and 
Lake Catherine Pollution Control 
Equipment is not required until 5 years 
after EPA approves ADEQ SIP.
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Rule Summary of Rule and Impact EAI Compliance Strategy

CCR • EPA to begin regulating coal combustion residuals (CCRs, mainly flyash and 
bottom ash) as either “special wastes” or non-hazardous wastes.

• Subtitle C hazardous waste regulation would regulate CCRs disposed in 
landfills or surface impoundments. The Subtitle C option would regulate 
CCRs from the point of generation to final disposal and would include 
regulation of siting, liners, run-on and run-off controls, ground water 
monitoring, fugitive dust controls, financial assurance, corrective action and 
closure.  Specific beneficial uses of CCRs, primarily those deemed 
“encapsulated,” will be exempted from regulation and continued recycling 
would be promoted.

• Subtitle D non-hazardous waste regulation would not require federal permits 
but new landfills or lateral expansions constructed after issuance of the final 
rule would be subject to minimum liner requirements, groundwater monitoring, 
leachate collection, and closure/post-closure care.

• Continue to work with industry group 
USWAG to monitor rulemaking 
developments, potential outcome and 
legislative strategy.

• Latest projection on EPA’s final 
rulemaking determination looks to be 
toward end of 2012.

• Evaluate cost impact of upgrades under 
various ash determination scenarios and 
recycling rates.

• Anticipate increased landfilling need due 
to potential reduction in ash sales.  Ash 
sales are expected to drop considerably 
should ash destined for disposal be 
designated as hazardous due to market 
stigma.
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Clean Air Transport Rule

The Transport Rule will limit pollution from power 
plants that are located in 31 eastern, southern, and 
midwestern states and DC.

This proposal reduces emissions contributing to 
fine particle (PM2.5) and ozone nonattainment that 
travel across state lines:
- Sulfur dioxide (SO2)and nitrogen oxides (NOx)
contribute to PM 2.5 transport

- NOx contributes to ozone transport

In August 2010 the Clean Air Transport Rule was 
proposed to replace the Clean Air Interstate Rule in 
an attempt to affect interstate emissions transport.

Currently, EAI is complying with the Clean Air 
Interstate Rule until the Clean Air Transport Rule is 
finalized.

Arkansas is unique among states…
1) Does not participate in annual NOx and SO2 

cap program for downwind particulates
2) Is required to meet seasonal NOx cap for 

downwind ozone.

EAI is developing a compliance strategy pending a 
final Clean Air Transport Rule.

States covered by the Transport Rule:
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Clean Air Visibility Rule

The Clean Air Visibility Rule require eligible units that 
contribute to the visibility degradation of a Class I area 
(national park or national scenic area) to install controls by 
2013 to reduce emissions of NOx, SO2, and particulate 
matter. 

Eligible units are those that were under construction from 
1962 through 1977.

Four Class 1 areas within 150km of EAI BART eligible 
facilities: Caney Creek, Upper Buffalo, Hercules Glade, and 
Mingo Wilderness

Best Available Retrofit Technology (BART) is described in 
the Regional Haze Rule for Affected Units

Arkansas Dept. of Environmental Quality developed State 
Implementation Plan to reduce SO2 and NOx at affected 
facilities.  

Adopted into State Regulation 19 on September 28, 2007.

EPA challenged the PSD Permit for the White Bluff 
scrubbers in November 2009 which could delay the 2013 
mandatory compliance date for CAVR.

September 28, 2007 Arkansas Regulation 19 mandated that White 
Bluff:
•Limit SO2 emission rate to 0.15 Lb/MMBtu*
•Limit NOx emission rate to 0.15 Lb/MMBtu*
•Commercial operations within 6 years of State Regulation or 5 years 
of EPA approval which ever is earlier**

September 28, 2007 State Regulation 19 mandated that Lake 
Catherine Unit 4:
•When burning gas: Limit NOx emission rate to 0.15 Lb/MMBtu.
•When burning oil: Limit SO2 emission rate to 0.562 Lb/MMBtu

*White Bluff emission limits have been challenged by EPA
**APCE granted variance from state deadline.  New deadline is as 
expeditiously as practical but no later than 5 years after EPA approves 
ADEQ SIP.
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Complying with these requirements will require 
significant plant investments
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Compliance Plan Development
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Summary of CATR NOx Cap and Trade 
Compliance Strategy

• To date no controls have been determined to generate reductions below the 
projected allowance market price for the respective pollutants.

• EAI purchased seasonal NOx allowances in 2009 & 2010 to cover shortages under 
the CAIR Program and expects to be short seasonal NOx allowances in the future 
under the CATR Program and will have to purchase from the emissions market to 
meet operational obligations.

• There are a variety of sensitivities and risks that influence this compliance plan which 
have been evaluated and considered in its development. 

– Future generation levels
– Technology performance
– Allowance availability risk
– Allowance costHIG
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NOx Control Selection Model
• A variety of potential NOx controls can be installed individually or in 

combinations
• Model analyzes up to 191 different control technology groups for each 

unit and ranks by incremental $/ton removal
• Model develops both average and incremental $/ton removal costs for 

each technology group 
• Key Input Variables

– Real -levelized cost of control groups
• Capital cost
• O&M cost
• Fuel Impact 

– Projected NOx emissions without controls
• Unit capacity factors
• Unit heat rates
• NOx emission rates

– Removal efficiencies of control groups which determine average 
tons of NOx removed

• The incremental $/ton removal can then be compared to projected 
NOx allowance prices when evaluating potential NOx control 
investments.

• All modeling evaluations to date determined it is more economical to 
purchase allowances when compared to the cost of installing controls.
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Mercury Compliance Strategy
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White Bluff Scrubber and 
Low NOx Projects
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CAVR Compliance Strategy

CAVR Projects


 

Until November 2009 the CAVR compliance plan included the installation of a 
scrubber and Separated Overfire Air on both White Bluff units by October 15, 2013. 

Impact of November 2009 EPA Challenge


 

On March 26, 2010, APC&E Commission granted a variance from Arkansas 
compliance requirements, therefore EAI has deferred all Scrubber and Separated 
Overfire Air projects until the Arkansas SIP is approved by EPA.



 

Arkansas SIP approval projected during last quarter of 2011.
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Pending White Bluff Scrubber and 
Low NOx Burners Conceptual Design Basis
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Scrubber installation at White Bluff will require significant capital 
investments.  
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Entergy Corporation’s 3rd Q 2007 10-Q disclosed a $350 million 
estimate for EAI’s share of the project cost. 

The latest conceptual cost estimate has gone up significantly 
from previous estimates due to increases in equipment, 
commodity, and labor costs.  Entergy Corporation’s 3rd Q 2008 
10-Q disclosed a $630 million estimate for EAI’s share of the 
project cost

Entergy’s Fourth Quarter 2009 earnings report list EAI’s share of 
the estimated  project cost as $465 million.
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CCR Compliance Strategy
• Continue to work with industry group USWAG to monitor 

rulemaking developments, potential outcome and 
legislative strategy.

• Latest projection on EPA’s final rulemaking 
determination looks to be toward end of 2012.

• Evaluate cost impact of upgrades under various ash 
determination scenarios and recycling rates.

• Anticipate increased landfilling need due to potential 
reduction in ash sales.  Ash sales are expected to drop 
considerably should ash destined for disposal be 
designated as hazardous due to market stigma.
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Summary of Major Environmental 
Regulations Applicable to EAI Operations
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Rule Summary of Rule and Impact EAI Compliance Strategy

CATR- NOx • Arkansas subject to Seasonal NOx cap in eastern U.S. Cap beginning in 2012
• Seasonal NOx applies to emissions between May and September of each 

year.
• Sources must match emissions with allowance at the end of each season.
• Affected sources buy/sell/trade under this cap with their allocated emission 

allowances.

• Evaluate cost of controls on a $/ton 
removed basis.

• Evaluate seasonal NOx Allowance Market
• Install controls below the market cost of 

emission credits.
• To the extent that emissions are above 

EAI allocation, buy allowances on month 
ahead basis to fulfill operational needs.

CAMR • Annual mercury cap for U.S.  Cap starts in 2010 and tightens in 2018
• Sources must match emissions with credits at the end of the year.
• Affected sources buy/sell/trade under this cap with their allocated emission 

credits.
• Sources required to install mercury emissions monitoring equipment.
• Courts vacated the mercury rule on February 8, 2008.  EPA retracted petition 

for Supreme Court review during February 2009.  No current rule in effect, but 
EPA promulgating Hazardous Air Pollutants( HAPs) Maximum Achievable 
Control Technology (MACT) standards.  Future Rule not likely to be “Cap and 
Trade”.

• EPA issued Information Collection Request under Section 114 of the Clean 
Air Act to collect information to be used in development of new MACT rule.

• EGU MACT expected to take the place of CAMR as early as 2015.

• Install mercury continuous emissions 
monitoring system. 

• Impact of ICR on Arkansas facilities is 
minimal.  EAI must submit information only 
and is not required to perform stack 
testing for the ICR.

• EGU MACT may require installation of 
scrubbers.

CAVR • States required to develop plans to reduce emissions impacting Class I 
Protected areas.

• For electric generating units, EPA rule defines Best Available Retrofit 
Technology (BART) for NOx and SO2 on units determined to have impact on 
regional haze at federal Class I areas.

• Arkansas modified state regulation 19 on 9/28/07 requiring BART controls at 
White Bluff and Lake Catherine Unit 4.

• EPA challenged Arkansas State Implementation Plan (SIP) in November 
2009 delaying the 2013 mandatory compliance date for CAVR.

• White Bluff required to install Scrubbers 
and Low NOx Burners within 6 years of 
state SIP or 5 years of EPA approval, 
whichever is earlier. Lake Catherine 
required to install combustion NOx 
controls to meet lower limits.

• A variance to Arkansas regulation was 
granted by Arkansas Pollution Control and 
Ecology Commission.  White Bluff and 
Lake Catherine Pollution Control 
Equipment is not required until 5 years 
after EPA approves ADEQ SIP.
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Rule Summary of Rule and Impact EAI Compliance Strategy

CCR • EPA to begin regulating coal combustion residuals (CCRs, mainly flyash and 
bottom ash) as either “special wastes” or non-hazardous wastes.

• Subtitle C hazardous waste regulation would regulate CCRs disposed in 
landfills or surface impoundments. The Subtitle C option would regulate 
CCRs from the point of generation to final disposal and would include 
regulation of siting, liners, run-on and run-off controls, ground water 
monitoring, fugitive dust controls, financial assurance, corrective action and 
closure.  Specific beneficial uses of CCRs, primarily those deemed 
“encapsulated,” will be exempted from regulation and continued recycling 
would be promoted.

• Subtitle D non-hazardous waste regulation would not require federal permits 
but new landfills or lateral expansions constructed after issuance of the final 
rule would be subject to minimum liner requirements, groundwater monitoring, 
leachate collection, and closure/post-closure care.

• Continue to work with industry group 
USWAG to monitor rulemaking 
developments, potential outcome and 
legislative strategy.

• Latest projection on EPA’s final 
rulemaking determination looks to be 
toward end of 2012.

• Evaluate cost impact of upgrades under 
various ash determination scenarios and 
recycling rates.

• Anticipate increased landfilling need due 
to potential reduction in ash sales.  Ash 
sales are expected to drop considerably 
should ash destined for disposal be 
designated as hazardous due to market 
stigma.
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Clean Air Transport Rule

The Transport Rule will limit pollution from power 
plants that are located in 31 eastern, southern, and 
midwestern states and DC.

This proposal reduces emissions contributing to 
fine particle (PM2.5) and ozone nonattainment that 
travel across state lines:
- Sulfur dioxide (SO2)and nitrogen oxides (NOx)
contribute to PM 2.5 transport

- NOx contributes to ozone transport

In August 2010 the Clean Air Transport Rule was 
proposed to replace the Clean Air Interstate Rule in 
an attempt to affect interstate emissions transport.

Currently, EAI is complying with the Clean Air 
Interstate Rule until the Clean Air Transport Rule is 
finalized.

Arkansas is unique among states…
1) Does not participate in annual NOx and SO2 

cap program for downwind particulates
2) Is required to meet seasonal NOx cap for 

downwind ozone.

EAI is developing a compliance strategy pending a 
final Clean Air Transport Rule.

States covered by the Transport Rule:
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Clean Air Visibility Rule

The Clean Air Visibility Rule require eligible units that 
contribute to the visibility degradation of a Class I area 
(national park or national scenic area) to install controls by 
2013 to reduce emissions of NOx, SO2, and particulate 
matter. 

Eligible units are those that were under construction from 
1962 through 1977.

Four Class 1 areas within 150km of EAI BART eligible 
facilities: Caney Creek, Upper Buffalo, Hercules Glade, and 
Mingo Wilderness

Best Available Retrofit Technology (BART) is described in 
the Regional Haze Rule for Affected Units

Arkansas Dept. of Environmental Quality developed State 
Implementation Plan to reduce SO2 and NOx at affected 
facilities.  

Adopted into State Regulation 19 on September 28, 2007.

EPA challenged the PSD Permit for the White Bluff 
scrubbers in November 2009 which could delay the 2013 
mandatory compliance date for CAVR.

September 28, 2007 Arkansas Regulation 19 mandated that White 
Bluff:
•Limit SO2 emission rate to 0.15 Lb/MMBtu*
•Limit NOx emission rate to 0.15 Lb/MMBtu*
•Commercial operations within 6 years of State Regulation or 5 years 
of EPA approval which ever is earlier**

September 28, 2007 State Regulation 19 mandated that Lake 
Catherine Unit 4:
•When burning gas: Limit NOx emission rate to 0.15 Lb/MMBtu.
•When burning oil: Limit SO2 emission rate to 0.562 Lb/MMBtu

*White Bluff emission limits have been challenged by EPA
**APCE granted variance from state deadline.  New deadline is as 
expeditiously as practical but no later than 5 years after EPA approves 
ADEQ SIP.
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Complying with these requirements will require 
significant plant investments
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Compliance Plan Development
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Summary of CATR NOx Cap and Trade 
Compliance Strategy

• To date no controls have been determined to generate reductions below the 
projected allowance market price for the respective pollutants.

• EAI purchased seasonal NOx allowances in 2009 & 2010 to cover shortages under 
the CAIR Program and expects to be short seasonal NOx allowances in the future 
under the CATR Program and will have to purchase from the emissions market to 
meet operational obligations.

• There are a variety of sensitivities and risks that influence this compliance plan which 
have been evaluated and considered in its development. 

– Future generation levels
– Technology performance
– Allowance availability risk
– Allowance costHIG
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NOx Control Selection Model
• A variety of potential NOx controls can be installed individually or in 

combinations
• Model analyzes up to 191 different control technology groups for each 

unit and ranks by incremental $/ton removal
• Model develops both average and incremental $/ton removal costs for 

each technology group 
• Key Input Variables

– Real -levelized cost of control groups
• Capital cost
• O&M cost
• Fuel Impact 

– Projected NOx emissions without controls
• Unit capacity factors
• Unit heat rates
• NOx emission rates

– Removal efficiencies of control groups which determine average 
tons of NOx removed

• The incremental $/ton removal can then be compared to projected 
NOx allowance prices when evaluating potential NOx control 
investments.

• All modeling evaluations to date determined it is more economical to 
purchase allowances when compared to the cost of installing controls.
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Mercury Compliance Strategy
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White Bluff Scrubber and 
Low NOx Projects
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CAVR Compliance Strategy

CAVR Projects


 

Until November 2009 the CAVR compliance plan included the installation of a 
scrubber and Separated Overfire Air on both White Bluff units by October 15, 2013. 

Impact of November 2009 EPA Challenge


 

On March 26, 2010, APC&E Commission granted a variance from Arkansas 
compliance requirements, therefore EAI has deferred all Scrubber and Separated 
Overfire Air projects until the Arkansas SIP is approved by EPA.



 

Arkansas SIP approval projected during last quarter of 2011.
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Pending White Bluff Scrubber and 
Low NOx Burners Conceptual Design Basis
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Scrubber installation at White Bluff will require significant capital 
investments.  
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Entergy Corporation’s 3rd Q 2007 10-Q disclosed a $350 million 
estimate for EAI’s share of the project cost. 

The latest conceptual cost estimate has gone up significantly 
from previous estimates due to increases in equipment, 
commodity, and labor costs.  Entergy Corporation’s 3rd Q 2008 
10-Q disclosed a $630 million estimate for EAI’s share of the 
project cost

Entergy’s Fourth Quarter 2009 earnings report list EAI’s share of 
the estimated  project cost as $465 million.
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CCR Compliance Strategy
• Continue to work with industry group USWAG to monitor 

rulemaking developments, potential outcome and 
legislative strategy.

• Latest projection on EPA’s final rulemaking 
determination looks to be toward end of 2012.

• Evaluate cost impact of upgrades under various ash 
determination scenarios and recycling rates.

• Anticipate increased landfilling need due to potential 
reduction in ash sales.  Ash sales are expected to drop 
considerably should ash destined for disposal be 
designated as hazardous due to market stigma.
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ffir::-î ENTERGy

Document:

Date:

To:

From:

Subject:

WB-PE-750

December 14,1992

Steve Coker

A list of controls upgrades for the plant has been compiled and is enclosed. Also the

"Plant Controls Database" form has been filled out with as much information as possible.

Please advise if additional information is required.

cc Max Halbert
Rick Perryman
Dale Swindle
John Lee
Robert Rickett

lerv neea 
,fl

System Plant Controls UPgrade QAT
White Bluff Controls Upgrade

Generatio¡i &

Transmission Group
White Bluff Plant
P C Box 126
iSedfield, AR 72132
Tet 501 688 7390
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Fly Ash Cycle Timers Units 1 &
2
Plant Bus Mimic Panel
Plant Events Recorder
Soot Blower Control System
Unit 1

Soot Blower Control System
Unit 2
Fire Monitoring System
Dewatering Bin Controls
Boiler Information System Unit
t &2
Plant Computer AMU
Replacement Phases 1,2, &,J
Boiler Feed pump Turbine
Controls Unit I
Boiler Feed pump Turbine
Controls Unit 2

RCD Train Positioner

WBSES CONTROL UPGRADES

SYSTEM

CONTROL TJPGRADES TO DATE

MÄI\UFACTT]RER I SNTVNSTED IYEAR
GE Fenuc

Optomux
Rochester
Optomux

Optomux

Optomux
Optomux
Optomux

Foxboro

LoveJoy

Love Joy

Allen-Bradley

TOTAL $ INVESTED

$ 15,000

$ 105,000 85

$ 132,000 87

$ 60,000 88

$ 60,000 88

$ 30,000 88

$ 80,000 90,91

$ 100,000 90,9i

$ 436,000 90,91,
92

$ 350,000 9l

$ 350,000 92

Car

Plant Annunicator
Plant AMU
TOTAL 1993 $ I}WESTMENT

PROPOSED UPGRADES FOR 1994

Water Treahnent Plant Controls Allen-Bradley
Plant AMU Replacement Phase 5 Foxboro

Stacker/Reclaimer Controls Allen-Bradl

BUDGETED UPGRADES FOR 1993

Rochester $

TOTAI 1994 $ INVESTMENT

Allen-Bradl

Phase 4

$ 233,000

Foxboro

$ 106.000

$2,057,000

92
92

150,000

$

150.000

300,000

93
93

100,000
249,000

$ 685,000

000

94
94
94
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Plant DMU Replacement
Boiler Controls Upgrade (CCS)

Unit I
Misc. Analog Controls System
Unit I
Ring Balance Meter
Replacement Unit 1

Bottom Ash Control Systems

Unit I
Plant CPU Replacement
Boiler Control Upgrade (CCS)

Unit 2

Misc. Analog Controls System
Unit 2

Ring Balance Meter
Replacement Unit 2
Bottom Ash Control Systems

Unit 2
Aux Boiler Controls
GE TSI Re,placement Unit I
RSI Inst¿llation Unit I
Burner Management System
(FSSS) Unit I
GE TSI Replacement Unit 2
RSI Inst¿llation Unit 2
Burner Management System

PROPOSED UPGRADES BETWEEN 1995 .1999

SYSTEM MANT]FACTT]RER I $II{VESTED I YEAR
Foxboro
Foxboro

Foxboro

Foxboro

Allen-Bradley

Foxboro
Foxboro

Foxboro

Foxboro

Allen-Bradley

GE
GE

Foxboro
Allen-Bradley

GE
GE

Foxboro

$ 150,000

$1,800,000

$ 300,000

$ 291,000

$ 200,000

$ 150,000

$1,800,000

$ 300,000

$ 291,000

FSSS) Unit 2

95

95

95

95

96

96
96

96

96

TOTAL INVESTMENT
t99s-1999

$

$

$

$

$

$

$

$

200,000

50,000
150,000
150,000
300,000

150,000
150,000
300,000

Allen-Bradl

97

98
98
98
98

99
99
99

$6,732,000
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PROJECT DESCRIPTIONS

PLANNED FOR 1993

Plant Annunicator Rochester $ 150,000

This upgrade would replace the existing plant annunicator which is obsolete. The

logic cards are static sensitive are easily damaged when changing indicators in the

light boxes. Also, the replacement cards are becoming difficult to obt¿in. This
upgrade would insure the annunicator reliability

Plant AMU Replacement Phase 4 Foxboro $ 150'000

This improvement will be the next phase of replacing the outdated Foxboro lA
system.

PLANNED FOR 1994

Plant AMU Replacement Phase 5 Foxboro $ 249'000

This will be a.continuation of the phase out replacement of the Foxboro lA
computer system with the new generation of Foxboro IA.

Water Treatment Plant Controls Allen-Bradley $ 66'000

This project will replace the relay controls for the Water Treatment plant with a

PLC system. A local operator screen will be provided for monitoring the system.

This project is required to maintain water quality for the boiler.

PROPOSED FUTURE UPGRADES

Aux. Boiler Controls (Not Specified) $ 200,000

This project witl replace the Auxiliary Boiler analog controls with a small

configurable control system. This would replace the discrete boiler feed water,

boiler drum level, steam pressure, and fuel master controllers with a small DCS

type systøn.

The improvements are necessary to improve the operation of the boiler.

Plant DMU Replacement Foxboro $ 150'000

This will be phase 6 of the phased project. The digital inputs will be changed over

to the Foxboro IA tYPe modules.
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Plant CPU Replacement Foxboro $ 150'000

This will be the last phase of upgrading the Foxboro 1A system to the IA system.

Boiler Controls Upgrade (CCS) Unit I Foxboro $1,800,000

Boiler Controls Upgrade (CCS) Unit 2 Foxboro $1,800,000

The existing analog Coordinated Control System (CCS) will be upgraded to a

digital control system.

The analog type of controls provided with the boiler are failing and replacements

are becoming difficult to obt¿in. The change to a digital control system will
improve the operation and insure higher operating availability'

Misc. Analog Controls System Unit 1 Foxboro
Misc. Analog Controls System Unit? Foxboro

The Miscellaneous Analog Control panel will be upgraded to the Foxboro IA type

of architecnlre. This system includes the DA level controls, Pegging steam

Ring Balance Meter Replacement Unit I Foxboro
Ring Balance Meter Replacementuîit2 Foxboro

The existing low differential pressure ring balance transmitters are obsolete and the

compensation circuits a¡e a maintenance problem. This upgrade would replace the

meters with a conventional type of transmitter and moving the compensation

circuits to the DCS.

Bottom Ash Control Systems Unit I Allen-Bradley $ 200,000

Bottom Ash Control Systems Unit 2 Allen-Bradley $ 200'000

The discrete relay logic used in the control system for the bottom ash handling

system would be upgraded to a PLC.

GE TSI Replacement unit 1 (Not Speciflred) $ 150,000

GE TSI Replacement unit 2 (Not Specified) $ 150,000

The existing controls for the Turbine Supervisory Instrumentation (TSI) are

obsolete and unreliable. The system will be replaced with a new generation type of
controls

RSI Installation unit I (Not Specified) $ 150,000

RSI Inst¿llation unit 2 (Not Specified) $ 150'000

A Rotor Stress Instrumentation System will be installed to monitor the stress inside

the turbine.

$ 300,000
$ 300,000

$ 291,000
$ 291,000
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Burner Management system (FSSS) Foxboro $ 300'000

Unit 1 Allen-BradleY
Burner Management System (FSSS) Foxboro $ 300'000

Unit 2 Allen-Bradley

The existing hardware logic is becoming more maintenance intensive and will be

upgraded to a software configurable type of system.

Confidential Business Information ETR_00001494

Claim Withdrawn. Contains No CBI. 07/11/2016_YD



BasLc 8l-te fÎformatLon
ptant Hame: DÂlt* P,f,,Itãì u acity ¿ 815 commission Dat'er -U38'': iliu"[-õã"fâáPlant Managãi z l4^" fílb'.t
Phone No.: soJJ bss--@ -,À - JA:! \o''8U*:#* zin: 2zt?z--ot2c
iffiË"::.'.r,,7", *fr;ff "Lty Ia¿€.a - Ãuì:e zip: -7zt3z-ot2Ç

Existing unit, Heat, Rate 3 - t-o,lLo,TÁpr Ku.tH performance calculations óor": (Y/N)

condit,ion of Drawings ana- Gõõãtniormat,ion: (L-10)-8' 5 
-(ro 

= best) 2 b-16

size of r n 
""äËäËÏT-p 

äi,?*"ã'd;/;'-- Number ot oþñtors in contror Room 3 | coc,t

Percentageofil;iuãffift?:!9_I:*::-::.':i':::;ffi'oit:Ò

ûPdated Last¡

i:il:i:å3:!ï';Ï:iiå.ffiËiîËænm;:ã*":itFl"?ååå#-Þeicentafe of Fuel coaTzl

ServiceHours381173,u,.u'.LoadContro1:(}ut'o/ManuaI)--
Avairabiriry å;iffit riiã-iÀ";;. WíT liã:ected Dlspatch ror Next Five Yearsi-
Capacitynu.tãiãforLastri.,"ue@rvpéofDispaLch:(Base/PeaR/!yeLe)tCfo1e
iilffi rtUii=æ: : :': 

;; ; Ñ ;i 
"l *ffi:äil drc ed-o;i*i,trmffi

Nu¡nber of Reserr¡e Outages per Yr.: ¿l'75 .= Untt sen¡ice Status¡ (J
NERC Codes: 1) ,2)-,?l ,41 (1 is most frequent occurrence)
Load Control ndlabf e? ( L-10 best')

Boiler Manufacturer: Ctr9V4¡9¡

Generator Manufacturer: GE'

Turbine Manufacturer: ee

Exist.'
Exist,.
Exist.
Exist.
Present
Present

Boiler control venaor:-(D Year New:--.] Í-Ug Retlables-Y-
Fla¡ne Safety Vendor t CT Year ¡tew:F¡ã Retiable: Y
p'p,.êr Mrrt-- vendor: 

- 

Year New:- RellabLeBurngr Mgt. Vgncor¡- lrrswr- ¡\et-sv-v
õ;ü-Ã".iúisít1onVendorz,@YearI?Y''?lf-lÎ}iib}:i+
Type of goiler Control: (analog, pneumatlc' ctlgl-call (Ànotloq
Balance oe pIãn¡-il;i; cò"ti"fsi lanaLog, dlglt'al,cornb',relaf)

unl-t rnformatlon
Model:
Model i 

-

Model: ê3

rvÞe z ca,rLroil"J Ct f(wloL'o't
ti'i,"zffietreJ
TyperTclF-3s-5

(v/nl
Yr. Last Mod.
Yr. Last Mod.
Yr. Last Mod.
Yr. Last Mod.

tJifr
I J-qLo

t@

Confidential Business Information ETR_00001495

Claim Withdrawn. Contains No CBI. 07/11/2016_YD



- Baslc SLte fqfornatlon
pr.,,t Name,uth,l, þ1,,f S sc.s u ZZ:}XLtW, WT!"ïI "** Uz'
Plant Manager: Mrr" Holl-ec? 

'rv ",^ . / |

iå3Ë":?'iW^#;* "LEy 
P;Ji',;t-J---æaf,1( zip: 'tzt?/-otzt'

Updated Last:

service Hourst_77,6io,,- -#s-tart-ups:-;iå;Jä"ä oispatcn r"rïãxt-Five iãars..-
ãkiil*Iii:.:ffi."xli""IÎ,?'i;ffi=rü;¿;;-oi.spatcn:(gase/gáàx/g"t"l,_q4^,ProjectedCapacityFactors;;;Ñ;;irffiãars:=..--F;;õ;à_":!iì3"u:i::W
Mininun Load : I h 

---- 
¡laximum Load ¡- ?lh t"

Num.berofReseñèoutagesperyr..,..å.ä.-_uniffitatuslEn7gi*/gRilsr^-
NERC Codes: 1)_ ,21--_'t, - 

-"-- --li-i= most frè-q'ent occurrence)

iãàa contror iìãffire? ( 1-10 best')

InformatLon From 8.o'Ç'-
,.7qRLo#start-ups:æ;fLoadContro1'ra:!9lui?liI}=*-

Boiler Manufacturer!

Turbine Manufacturer:
nerator Manufacturer¡

Exist. Boiler Control Vendor: \l!-/
ç'r¡i q{. Í'l ame Safetv Vendor I C ÈExist. Flarne SafetY
Exist. Burner Mgt.
Ëii:E:Ë:il"i"ä3iå,..'."üää;'i@-i::i^*:,Æ,*\e1lab1ezfËiïï:il;ä=o"õiåitionvãnão',@YearNew:J9lLRelPresentType;f=-ilii;icontiãi'@l::T1:Í"lt:+g1|.:};::::i; äålã"1" "r pranr r,"ãrõ-còn[iorÉi janatos, disital,comb'

cå
GE

Lt-
ûnl-t, fnfor¡lall-eE

Vendor:

Model:
Model:

ô

Model: ê3 - (Y/nl
Year Nevr: tgSo Rellablet Y
Y;; ÑÀtt ,?ão Rellables Y
Year New: - Rellablel-

Type ; c-nlroln/ C't:-|o

TYPe:

Yr. Last Mod. 2)13't
i;: r,ast Mod- .W
Yr. Last Mod..-
Yr. Last, Mod. z l'flz

iO r7

r¿vr/

Confidential Business Information ETR_00001496

Claim Withdrawn. Contains No CBI. 07/11/2016_YD



DRAFT

TO DATE:

SYSTEM
D/A lævel & Pressure, Cond. PP Recirc.
Boiler Ring Balance Meter Replacement
Plant Compuþr AMU Replacement
RCD Train Positioner
Stacker/Reclaimer Control s

Fly Ash Cycle Timers
Plant Event Recorder

PLANI\ED FOR 1993:

Boiler Ring Balance Meter Replacement Unit 2
Hotwell Lævel Controls & Actuators Both Units
Plant ComFuter AMU Replacement
Rotary Car Dumper
Hydroveyor & Pyrites Controls

ISES CONTROL

DRATT

UPGRADES

PLANIYED FOR 1994:

SYSTEM
Boiler Controls and Actuators & Burner Management Front End Replacement Unttz

The present analog controls have several identified areas of deficiency. The present
Aux Air System does not adequately maintain the windbox to furnace differential thus
causing an estimate.d $200,000 per outage in burner front damage. Damage to the
burner front also effects the availability of the nozzle tilts to help in steam temperature
control. The present Steam Temperature Controls have been identified through ûesting

to be the primary limiting factor in the coal units being able to participate effectively in
system load control. Steam temperatures are presently exceeding design parameters and

long term damage to critical boiler components is occurring. The Mill Air Flow
Controls can not provide a safe automatic mill startup. Presently the operaüor must
place the hot and cold air dampers in manual when starting the coal feeder in orde¡ to
maint¿in adequate air flow. Adequate air flow is essential to prevent nill explosions.

This project will install modern digital controls to replace the existing analog controls.
Advanced control schemes will be implemented to provide tighter control over boiler
parameters. Ramp rate capability will be increased to provide more system control to
the SOC. All final drives will be replaced with more reliable ones. The front end to
the FSSS will be replaced so as to maintain good control room ergonomics. Control
will be through workstations mounted in the existing BTG board.

Plant Computer AMU Replacement
This will be the third phase in a six phase project to upgrade the plant computer.

MANUFACTURER
Foxboro
Foxboro
Foxboro
Allen-Bradley
Allen-Bradley
Allen-Bradley
Beta

DRAFT

$ INVESTED
200,000
292,W
300,000
283,000
335,996

15,000
80,000

Foxboro
Foxboro
Foxboro
Allen-Bradley
Allen-Bradley

291,000
92,000

150,000
150,000
50,000

$ ESTIMATED
1,800,000

150,000
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DRAFT DRAFT

Aux. Boiler Controls
The present analog controls are not reliable and need to be replaced.

This project will provide modern digital controls which will connect to the plant DCS

Water Treatment Controls
The present relay based controls are not reliable and need to be replaced.

This project will provide modern digital controls which will connect to the plant DCS.

Plant Aunnunciator Replacement
The present annuniciator has components that are no longer manufactured. When the
current supply runs out, it will become unserviceable.

This project will replace the annunciator with new equipment compatible with the new
plant event recorder.

PLANIVED FOR 1995:

Boiler Controls and Actuators & Burner Management Front End Replacement Unit 1

Reason and goals are the same as Unit 2

Plant Computer AMU Replacement
This will be the fourth phase in a six phase project to upgrade the plant computer.

Sample Panel Data Acquisition
The present recorders are obsolete and parts are no longer available.

This project will replace the recorders with DCS hardware and workstation.

PLANIYED FOR 1996t

Plant Computer AMU Replacement

This will be the fifth phase in a six phase project to upgrade the plant computer.

PLANIYED FOR 19972

Plant Computer DMU Replacement
This will be the final phase in a six phase project to upgrade the plant computer.

ISES CONTROL UPGRADES

DRAFT

200,000

100,000

120,000

1,800,000

150,000

80,000

150,000

150,000
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FOSSIBLE SOMETIME BET\ryEEI\I 1994 TIIRU 1999¿

SYSTEM
Burner Management Both Units

The present hardwired logic is becoming more troublesome and harder to maintain.

This project will replace the existing FSSS with digital controls.

Precipitator Energy Management Both Units
\ilhen the plant computer replacement is compleüed, the existing precip. computer will
also have to be replaced.

This project will replace the Foxboro 300 computer with Foxboro I/A hardware.

GE ATSI Replacement Both Units
The present hardware used for advanced turbine supervisory instrumentation (ATSI) is
obsolete and very unreliable.

This project will replace the ATSI with DCS hardware.

GE RSI Replacement Both Units
The present hardware used for roûor stress instrumentation (RSI) is obsolete and very
unreliable.

This project will replace the RSI with DCS hardware.

Ash Handling Controls Both Units
The present relay based controls are not reliable and need to be replaced.

This project will replace the controls with modern digital controls compatible with the
existing DCS.

Coal Handling Controls Both Units
The present relay based controls are not reliable and need to be replaced.

This project will replace the controls with modern digital controls compatible with the

existing DCS.

DRATT

ISES CONTROL UPGRADES

DRAFT DRAFT

$ ESTIMATED
600,000

600,000

300,000

300,000

300,000

400,000
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PROCESS OWNER: Roberr Tanis

TEAM LEADER:

TEAM MEMBERS:

Mona Draper

I-ester Jenkins
Nick Musmeci
Steve Coker
I.B. Stewart

John Booth

Luis Maldonado

Wayne Barcelo

I-ewis Hirschy @lant Engineering Supervisor,
Coal Ops., Independence Plant)

Senior Facilitator, Total Quality Improvement,
New Orleans
Engineer, ETS, Design Engineering, Miss.
Engineer, ETS, Design Engineering, New Orleans
Engineer, Coal Ops., Independence Plant
Operations Superintendent, Southern Region, Michoud
Plant
Plant Betterments, Northern Region, I-ake Catherine
Plant
Supervisor, Maintenance Engineering & Standards,
ETS, Design Engineering, New Orleans
Supervisor, Special Systems, Systems Development,
System Operations, New Orleans

PRIMARY CUSTOMERS: Power Plant Directors, Mr. James Kenney

TEAM IIDELIVERABLES II :

1. Develop a System Document (and accompanying process flowchart) that addresses

technical and O&M considerations for control upgrade decisions.

2. Develop a data base of existing controls and data acquisition systems currently in use on

the System's units and the upgrades planned in the future.

Develop engineering guidelines necessary to assure technical adequacy and overall quality

of future control upgrades.

Evaluate Entergy control vendor performance and make recommendations concerning

vendor-related issues.

3.

4.

5. Develop an evaluation methodology (including, but not limited to cost-benefit
considerations) tailored to control projects that would be used for future control upgrades.

6. Develop a suggested order to implement planned control upgrades for the System and each

Region.

ESTIMATED COMPLETION: March r, 1993
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DRAFT

TO DATE:
)i,i^Å::,b, 'r, s â or @

SYSTEM
D/A l-evel & Pressure, Cond. PP Recirc.
Boiler Ring Balance Meter Replacement
Plant Computer AMU Replacement
RCD Train Positioner

Fly Ash Cycle Timers r-
Plant Event Recorder

. Oo-o{c-r-¡ B,-G.y'-/¡
Y.-.n ,sn, ßkÍ,T #":i; ,t: o7k-4
I :'_ PLA¡INED FOR 1993: ,
Y r ::ï'[:#aiffiiî'Á),0# o 7 b""¡

(:-- Boilêr Riúg Balanbe Meter Replacement Unit 2
Hotwell Level Controls & Actuators Both Units
Plant Computer AMU Replacement
Rotery-æüTeer
@
fr u-uno ' o{"

J't

ISES CONTROL

DRAFT

UPGRADES

PLANNED FOR 19942

SYSTEM
Boiler Controls and Actuators & Burner Management Front End Replacement Unit 2

The present analog controls have several identified areas of deficiency. The present
Aux Air System does not adequately maintain the windbox to ñ¡rnace differential thus
causing an estimated $200,000 per outage in burner ¡o¡¡ d¿mege. Damage to the
burner front also effects the availability of the nozzfe tilts to help in steam temperature
control. The present Steam Temperature Controls have been identified through testing

. to be the primary limiting factor in the coal units being able to participate effectiveþ in
system load control. Steam temperatures are presently exceeding dasign parameters and

long term damâge to critical boiler components is occurring. The Mill Air Flow
Controls can not provide a safe automatic mill startup. Presently the operator must
place the hot and cold air dampers in manual when starting the coal feeder in order to
maintain adequate air flow. Adequate air flow is essential to prevent mill explosions.

This project *iff ¡oit"U modern digital controls to replace the existing analog .ootrotr.
Advanced control schemes will be implemented to provide tighter control over boiler
parameters. Ramp rate capability will be increased to provide more system control to

the SOC. All final drives will be replaced with more reliable ones. The front end to
the FSSS will be replaced so as to maintain good control room ergonomics. Control
will be through workstations mounted in the existing BTG board.

Plant Computer AMU Replacement
This will be the third phase in a six phase project to upgrade the plant computer.

MANI,]FACTURER
Foxboro
Foxboro
Foxboro
Allen-Bradley
Allen-Bradley
Allen-Bradley
Beta
Lo"/"'Çîl

DRAFT

$ II{VESTED
200-000

Æ;iilr"
283,000 ' 'u/
335,996

15,000
90,000

Foxboro
Foxboro
Foxboro
Allentradley
å#ea4radley
ß..1e s /¿¿

sofoe

$ ESTIMATED
1,8oo,ooo

@ L4Çroco
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DRAFT

Aux. Boiler Controls
The present analog controls are not reliable and need ûo be replaced.

This project will provide modem digital controls which will connect to the plant DCS

Water Treatment Controls
The present relay based controls are not reliable and need to be replaced.

This project will provide modern digital controls which will connect to the plant DCS.

Plant Aunnuncialor Replacement
The present annuniciaûor has components that are no longer manufactr¡red. \ilhen the

current supply runs out, it will become unserviceable.

This project will replace the annunciator with new equipment compatible with the new

plant event recorder.

PLANNED.TOR 1ee5:

Boiler Controls and Actuators & Burner Management Front End Replacement Unit I
Reason and goals are the s:rme ar¡ Unit 2

ISES CONTROL UPGRADES

DRAFT

Plant

Sample Panel Date Acquisition
The present recorders are obsolete and parts are no longer available.

This project will replace the recorders with DCS hardware and workstation.

PLANI\ED FOR 19962

Plant compu,", ÊH*"nlacement

DRAFT

the fourth phase in a six phase project to upgrade the plant comPuter.

200,000

This will be the fifth phase in a six phase project to upgrade the plant computer.

-.- "\'
PLAI\I\ED FOR T9972

15O1@O-

this-wil¡te-t6noafptæaio-a-sixphaseproject to-npgñrlé-thãplãñt õilmputen-'-

C-@-

DrA'J

9s

120,000

1,80O,000

@or
80,000

o/(
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Burner Management Both Units
The present hardwired logic is þseming more troublesome and harder to måintain.

This project will replace the existing FSSS with digital controls.

Precipitator Energy Management Both Units
When the plant computer replacement is completed, the existing precip. computer will
also have to be replaced.

This project will replace the Foxboro 30O computer with FoxborollA hardware.

GE ATSI Replacement Both Units
The present hardware used for advanced turbine supervisory instrumentation (ATSI) is
obsolete and very unreliable.

This project will replace the ATSI with DCS hardware.

GE RSI Replacement Both Unis
The present hardware used for rotor stress instrumentation (RSI) is obsolete and very

un¡eliable.

This project will replace the RSI with DCS hardware.

ßo(on AshHandlingControlsBothUnits )6 ,nc/,ell gE&* f7-' {as I Y/o!'ova?Q?r

The present relay based controls are not reliable and need to be replaced.

This project will replace the controls with modem digiøl controls compatible with the

existing DCS.

Coal Handling Controls Both Units
The present relay based controls ere not reliable and need to be replaced.

This project will replace the controls with modern digital controls compatible with the

existing DCS.

POSSIBLE SOMETIME BETWEEIY 1994 THRU 1999t

SYSTEM

DRAFT

ISES CONTROL UPGRADES

DRAFT DRAFT

$ ESTIMATED
600,000

600,000

300,000

300,000

300,000

400,000
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Plant Name:
Plant, Manager:
Phone No.: /
Àddress:

Updated L,asts

Existing Unit
Condition of
Sizeofl&C
Percentage of
Percentage of
Percentage of

Service Hours: 
- 

#St'art'-uPs:-

Heat Rat,e:
Drawings and Associat'ed
Staff i 

-

AvailabilitY fõr Last Five Years:
Ëå;;i.y-iååtåIã ãär-úãr-rrvã-v""r. =i-- rypé or Dispatch: (Base/Peak/QYcre) :

ñ^--^l 
^¡rS¡æa 

tta.l-a narvsysv¿vJ
projected capacíty Factors ior t'lext rlffiarê:- Forced o::::"-l1l: p"t Yr':

sasl-c Slte Info¡:matLon

FueI Natural Gas:

Unit Number:-

FueI #Z Fuel OiI:

Number of Reserve Outages

Fuel Coal:

NER. codes, 1f"- -t;i-- " ,31 Ãl- (1 is most frequent occurrence)
Load control nefiãble?(L-10 best)

mum Loadr-.

Boiler Manufacturer:

Turbine Manufacturer:
nerator Manufactureri

city

Mw CapacitY:

Perfonnance Calculat,ions Done: (Y/N)
Informat,ion: (L-10)-(10 = best)

Number of opéiat,ors in Control Room:

Exist. Boiler Control Vendor:

Plant, Cont,act:

Exist.
Exíst,.
Exist.
Present

FAX No . i 

-/ ----state

Information F!'om 8.o.C.

Flame Safet'Y
Burner Mgt.

esent

per yr.:

Number of Sources:-
Percentage of Fuel #6 Fuel Oil:

Data Acquísit,ion Vendor:
Type of Boiler Cont,rol:
gä1ance of Plant Logíc

other Source:

Maximum Load:

Cornmission Dater JJ-

Type of Load Control: (!ut'o/Manual)
pi'irj ected Dispatch for Next Five Years:

unLt fnformatLon

Vendor:
Vendor:

_-.¡
unit servlce status t (fn/9ut/ERS) .-

z]-pi

Model:
Model:
Model:

(anaIog,
Cont,rols:

Percenfage:

Year New:
Year New:
Year New: Reliable:-

Ranp Rate:

Year New:
pneumat,ic,EÏt,aI )
(analog, digit,al, comb. , relaY)

Rellable:
Reliable:

Type:
Tlpe:
Type:

Reliable:

(v/n)
Yr. Last Mod.:-
Yr. Last Mod.:-
Yr. Last Mod.:-
Yr. LasL Mod.:

Confidential Business Information ETR_00001504

Claim Withdrawn. Contains No CBI. 07/11/2016_YD



Plant Name:
Plant Manager:
Fhone No.: 

-,/Àddress:

Updated Last:

Existing Unit
Condition of
Sizeofl&C
Percentage of
Percentage of
Percentage of

HeatRate:-PerformanceCalcu1at,ionsDone:(Y/N)
Drawings an-a-affiFInfornat,ion: (1-10)-(10 = best)
Staffa Number of Operators in Control Room:

Service Hours: 
- 

#Start,-ups:-Trv es- -r r- ---:- - - ^- 
-_ 

^Ã"ãirã¡iiiii róffiãt rive yearè: 

-- 
Projected Dispatch for Next, Five Years:-

capàcitvraðtorsforLastFivevears.-TypeofDispat,ch:(Base/Peak,zQ1rc1e):-
präjectäa capacity Factors for Next, Filve Years¡_ Forced out'age Rate per Yr.:-
ùini*u* Loadì Maximum Load:'J =. TTnp Rate:-
Numþerornesffi9¡esperyr.:-UniLServiceStatus:(In,/Qut',/ERs):-
NERq codes: 1)_,21 - -,3) 

-,4) 

(1 is most frequent occurrence)
Load Cont,rol Reliable? (L-10 best)

sasic Site Info¡mation

Fuel uãffias:
Fuel #Z Fuel Oil:
Fuel Coal:

Unit, Number:_

Boiler Manufacturer:
Generator Manufacturer :
lurbine Manufacturer:

city

Mw Capacity:

Exist. Boiler Control Vendor: Year New: Rellable:- Yr. 1""! y"q.:-
Exist,. Flame safety vendor:- Year New:- Re1iable:- Yr. !.=! Mo9.:-
Exist. Burner Mgt. vend.or:- Year New:

Plant, Contact:
FAX No..*/

InformatLon From 8.O.C.

--J--

Exist. Data acqúisition vendor:- Year New: .. . Reliable:- Yr. Last' Mod.:-
present Type of goiler controf : - Gãã-f o-g r-pneumatic , EÇfta1 ) = =Present gã1ance of Plant, Logic Controls: (analog, digitalrcomb. rrelay)

Number of Sourcess-
Percentage of Fuel #6 FueI Oil:
Other Source:

Co¡nmission Date. JJ-

st,ate

Type of Load Control: (þut,orlldanual)

UnLt fnfornatlon

zip:

Model:
Model:
Model:

Percentage:

Tlpe:
Tlpe:
Tlpe:

Reliable: Yr. Last Mod.:

(y/n)
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@
ENTERGY

MEMO

Date:

To:

From:

November 4, l99Z

Robert Tanis

Lewis Hirschy þ U,o,

Subject: System Plant Control Upgrade QAT
Meeting .'ff¡")':; Minutes and Subsequent Activities
Meeting #3-Agenda

All members of the QAT met in New Orleans for.the,¡i-gçp=nd,{91gf meetings on Oct. 23 and24, L992.

During these meetings we were able to develop a set of actions that will lead to the achievement of our

deliverables. We were also able to develop a work schedule and assignments to support final report

cornpletion by,:l :March ,1993'. Last, but not leâst, we started work on a very precise definition of what

ttre ærms ,'Gil.JÍöI" and þ-pgrade" mean in regard to thisÆAï.- Since the processes developed by

this eAT are intended to apþty tô plans across the system, any confusion about what is considered a

"Control+[Jpgrade" must be avoided.

After the meeting, work proceeded to final_!4.e-1þ,e¡{ef-¡yritions'öf {Cohtrol'iiand'lUpgrade'l. Work was

started on the design of the data base for existing control equipment and the format for collecting

future control upgrade information. Luis Maldonado and I met with you and Randy Dufour to work

through some thoìny issues surrounding Deliverable 4. Finally, ttre Little Gypsy, Waterford and

White Bluff Plants were visited and information was shared about QAT activities.

The last section of this memo presents an agenda for Meeting # 3 as well as a schedule for meetings

through mid January.

Gcneration &
Transmission GrouP
lndependence Plant
P. O. Box 416
Newark, AA 72562
Tel 5O1 799 8761

z4*.-Áy

KEY,{DEHIIIiTIoNS;.:.'tG-g'L{.I-RO-J=.'$ff [ND#,,ITP"GRADE'!'

While reviewing *ort äorn the first set of meetings, the Team realized tf,.t . critical factor had been

overlooked .... just exactly what is a "control"upgrade"? without a precise definition, "control

Upgrade. could be interpreted in many ways. This, of course, must be avoided if the work of this

QAT is to have any lasting benefit.

It was decided that a separate definition should be developed for "C.g$lf.ol" and "Upgrade".

In regard to 1,qông"Lo.1]','we felt tha¡ a detailed listing of specific equipment should be provided since

úrerJare màiri ¿iiföi"nt plant designs throughout the System. Work proceeded after the meeting to

frnalize the listing of "Control" hardware.

rrl04l92 PAGE I
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The Team decided t¡ar.ccitiiiöi"iiäi:äi)äiéÏ;¿luded in any of the following systems is considered as

"COntfOl" fOf this QATl,n,,,n,*,"- . rÈtr{.rÃ:çríirirîÍi: r'"

FTJEL MANAGEMENIT BOILER CONTROI,S COOLING \ryTR. SYS'S
. Coal Hndl & Storage Fans PumPs
. Fuel Oil Hndl & Storage FueVAir Heat Exchangers
. Natural Gas Systems Feedwater Screens

- Steam Temp Ponds

DATA ACQIIISITION Soot Blowers Cooling Towers
. Annunciator & Alarm Auxiliary Monitoring Make Up & Blowdown
. Performance

Monitoring BLR. SAITETY SYSTEMS WASTE MANAGEME¡.IT
. Logs ' Burner Safety Controls Ash ll¿nrlling

. Flame Detection Precipitators
PRF-BOILER SYSTEMS
. Condensare T/G CONTROLS BALANCE OF PLANT
. Condensens Main Tl¡rbine Control Fire Protection
. Feedwater Heaters T[rbine Supervisory . Freeze Protection
. Vacuum Systems Vibration Aux Boiler
. Feed Pumps & Drives Rotor Stress .. *mñf¿tersi[reâtment-Plantg,",*#'

. Generator Gas Water Conditioning
ELEC. DIST. SySTE1US Stator Cooling Sewage Systems
. Batteries Seal Air Gas Handling Systems
. Vitat AC :;4¡¡*r.Gh€ûlicalr.Hndl'Systems " ,

. Emergency Power ENMRONMENITAL Air Systems

. Aux power .;i.¡¡Aþ,ru*,.s

' Transformem ,*lÏater"t;'

' Switchyard "::.¡muG'ElVllsm¿r'''
' o.,Grgund¡.Water,,

._......i.::*.", -. _,,.,.

We decided that the term 1U-ng.{#!."9.,1,oçh'ould be defined rather simply as:

UPGRADE

tt.m,oilificatíon'to a plnntts controls that ínvòlves or results ín any of the following:

7. Different t ech nolo g¡t

2. Differe nt caPabílitY

3. Dilferent control logic
4. Total costs (maferial and labor ) above'û5;'000

5. Modífrcatíons that are or will be relaÍed to other controls.

tU04l92 PAGE 2
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l. Determine a time frame for future control upgrades.
2. Determine if upgrades already budgeted for 1993 should be included

in the list.

D. Accomplish plant visits and other activities necessary to identify desired

future control upgrades.

DELIVERABLE CLARIFIC ATION:

Earlier clarifications for this deliverable remain valid; however, Íts discussion continued, the Team
decided to develop "guidelines" in the form of "philosophy" staternents. In this way, a general

framework can be developed to guide all concerned with control upgrades. We anticipate that

references will be made to EPRI documents when more speciftc engineering topics need guidance.

DELIVERABLE ACTION PLAN:

A. Study EPRI documents and other sources.
B. Develop an Entergy control upgrade design philosophy.

The System's control upgrade design philosophy should form the
foundation for every control upgrade. Input devices, final drives,
software, I/O, expandability, compatibility, etc. are examples of things
that this philosophy will embrace. This philosophy will be independent of
vendors.

C. Develop an Entergy control upgrade "installation' philosophy.

The System's control upgrade "installation" philosophy should ensure that
the physical installation of every control upgrade meets its user's needs.

One of the most fundamental aspects of this philosophy will deal with how
the engineers managing a project solicit ideas from O&M personnel.

Other factors include the degree to which old systems remain intact, the

physical location of hardware, the importance given to human factors

engineering, etc. This philosophy should be independent ofvendors.

4..i,. DEVELOP CRITERIA FOR EVALUATION OF VENDOR ALLIANCE CONSIDER-
ATIONS.

¡¿ ii'
.tri ¡Ì.

,f,:;ÉS,&
'1åBà.,"

':il ir. .

eSB:¡

.'e.,:'

,rå

DELWERABLE CLARIFICATION

Accurately developing the intent for this deliverable has been a challenge. In the summary of the first

set of meLtings, ii was stated that the Team would concentrate on alliance considerations to include

-. CHANGED TO -.-

LU04l92 PAGE 4

Confidential Business Information ETR_00001508
Claim Withdrawn. Contains No CBI. 07/11/2016_YD



budgetary pricing. After-.fürther guidance from'our customers,ahd reflection on this deliverable, the
'scope of the Team's efforts is being-morefoëuseö on-technícal considerations.

There are several questions regarding vendors that".this:;,QAT,,rwill address and answer from the
tecþ¡¡.ical,perspective. Business or commercial considerations are a separate issue and may need to be
dealt with by aupjheroQAf. When and if a future QAT deals with issues such"as ''nalliances" or
"leveraged buys", it will be essential that the System's technical"control'upgrade philosophy and
plo."g-esses are in place.

Following are the most nagging questions that management and engineer alike have been asking with
regard to control vendors:

e".r+.r,rr{re the confrol vendon that the System does business wíth top perþrmen now and wíll they
be ín the fufure?

Performance criteria can be developed to clearly indicate if a vendor is a "Top
performer". ';['zllfsp,:performer'j. vendor will have stateof-the-art hardware..and
software on the market and will be poised to maintain a leadership role in the control
industry.

' System engineers have gained a wealth of information in the last five years as they
have managed dozens of control upgradæ. EPRI has conducted a study that deals with
vendor evaluations. The lnstrument Society of America publishes a handbook devoted

. to vendor comparisons. Numerous power industry magazine articles deal with vendor
performance. In sort, there is ample experience and material for this QAT to develop
performance criteria against which our vendors can be evaluated.

'.Y¿iltthich vendon should be usedforfuture confrol upgrades?

When the data associated with Deliverable 2 is collected and vendor performance
criteria are defrned, it will be possible to develop a Kepner Tregoe decision

. methodology to=(determine",which-ìvendor:,should.'be.used for each future,control
upgra$e. No doubt,.many factors will be considered. Examples:may include:

*r;:,,.D9 vendors under consideration meet "Top Performer" criteria?
.,,-,,i,-,Whât vendor's equipment is already in use?
,,,.'.i,'-,.'What vendor is used in the Region?

r;,-What type and how many additional control upgrades are planned forF' 'the 
Unif in the future?

.ir,âre O&M personnel trained on and pleased with a vendor's
hardware and software?

.ae***rDoes Erúergy do busíness wíth too many control ven^dots?

Again, just considering technical matters, the answer to this question will depend on

ttle current and projected performance of the vendors we currently do business with. It
will also be influenced by the current and projected investment level with each vendor.

Another consideration will be maximization of System engineering resources. For
these reasons, answers to the first two questions are a prerequisite for answering this
question.

rU04l92 PAGE 5
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;ffiWFrom a technícal percpectíve, ß there any advanfage to pursuíng ø vendor alli.ance or other
agreemenf with any of our control vendors?

After we know what controls exist in the System, what upgrades are desired for the
future @eliverable 2) and the answer to the three questions just asked, then the Team
will have the knowledge to answer this question.

DELIVERABLE ACTION PLAN:

A.
B.
c.

Study EPRI documents and other sources.

Develop vendor performance criteria and evaluate existing vendors.
Develop and apply a Kepner Tregoe methodology for selection of a vendor

for each new control upgrade.
Determine if vendor alliances would be advantageous.D.

DELIVERABLE CLARIFICATION:

No change from the last meeting; however, it should be emphasized that this KT methodology is

different than the KT methodology discussed on the previous page.

DELTVERABLE ACTION PLAN:

A. Study EPRI documents and other sources.

B. Develop a Kepner Tregoe mettrodology that will allow control upgrades to

be compared to each other.

DELTVERABLE CLARTFICATION:

The Team discussed the benefit of includin g Orúyenøjor.,control .upgrades in the System list (value

large enough to be a capital budget item) and'iz/J'contiol upgrades in'each Region's liçt. The reason

for this idea was the recognition of how projects are currently prioritized and.authorized. The Team

decided to postpone further consideration of this topic until more is known about'the desired control

upgrades. After some data is collected, this item will be addressed.

DELTVERABLE ACTION PLAN:

A. Apply the KT methodology to each control upgrade identified in

Deliverable 2.

B. Analyze the data and rank order all control upgrades.

C. Determine if small upgrades need to be included in the System listing.

tUo4l92 PAGE 6
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Kerry Tabor provided assistance in developing the schedule of activities and work assignments for the
QAT. This schedule will be published as an attachment to these memos after meeting #3..

The summary sheet of QAT members and deliverables as shown in Attachment 2 was faxed to the
Plant Managers of Gerald Andrus, Delta, Couch and Lake Catherine Plants.

Work started on scheduled activities as follows (the Deliverable number and activity letter is shown
below to aid in cross referencing to the schedule):

14. The definitions for "control" and "upgrade" were developed.
2A and 28. Data base formats were developed.
34, 4A and 54. EPRI reports are being procured. Several Team members already have

copies and have started study. A package of eight recent magazine
articles from power industry magazines is being distributed to Team
members. Finally, the ISA Distributed Control Systems Manual is on
order.

The definitions , formats and topics just mentioned will be reviewed, modified as necessary and
approved by the entire Team during meeting #3.

On Oct. 30, 1992, Luis Maldonado and I met with you and Randy Dufour to discuss Deliverable 4
(Criteria for Evaluation of Vendors). As a result of this meeting, the Team will be able to focus more
effectively in the area of vendor evaluations.

I visited with the White Btuff Plant staff on Oct. 29 and answered questions about QAT activities. I
also gave them a copy of the QAT summary sheet.

Nick Musmeci and I visited the Little Gypsy and Waterford plans on Oct. 30, L992. The QAT
summary sheet will also be provided to these plants.

MEETING #3

DATE: November 5{,1992
LOCATION: Jackson Ms., Capital Towers, 10th floor Conference Room
TIME: 9:00 AM

AGENDA:

Discuss Deliverables I and 4 to ensure that everyone is comfortable with recent

changes.
Finalize data base formats and data time frame considerations.
Finalize defînitions of "control" and "upgrade"

Ensure that everyone has copies of EPRI documents and magazine articles.

2.
Ĵ.

4.

tU04l92 PAGE 7

Confidential Business Information ETR_00001511

Claim Withdrawn. Contains No CBI. 07/11/2016_YD



5. Compare notes on research done so far.
6. Revise the schedule.
7. Start work with ETS Technology Development on collecting data.

8. Begin working in smaller groups as directed by the schedule.

FTJTURE MEETINGS

Upcoming meeting days have been scheduled. In order to minimize travel time, we decided to have
back-to-back meetings on Thursday and Friday every other week, rotated among locations as follows:

November 19-20 Little Rock
December 34 New Orleans
December 17-18 Little Rock
January 7-8 Jackson

Frank Gallaher CILC 3301)
Jim Rider GLC 3311)
Randy Dufour CILC 3213)
John Booth (Lake Catherine Plant)
Lester Jenkins (MPL Box 057)
Nick Musmeci (tLC 32II)

Mickey Cox (tLC 3310)
Glenn Phillips CILC 3312)
Mona Draper CfLC 2310)
Steve Coker (ISES)
Luis Maldonado (fLC 3213)
I. B. Stewart (N107)
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ENTERGY

Date:

To:

From:

October 2L, 1992

Robert Tanis
./-

L-ewis Hirsch v,f,' uu* þ¿'ul" /-,1
i/

Subject: System Plant Control Upgrade QAT
Meeting # I - Minutes and Subsequent Activities
Meeting #2-Agenda

This memo, as well as similar-subsequent ¡nemos, will document our activities both for you and our primary
customer group .... the power plant Directors.

All members of the QAT met in New orleans for the first meeting oq.,,oct.*g;.r,1992. we were able ûo order our
activities according to the previously published agenda and made good progress toward finalizing team
organ¡zation. The first section of this memo documents our activities.

After the Oct. 8 meeting, the Couch and I:ke Catherine Plants were visited on Oct. 16 and on Oct. 20, the
Gerald Andrus and Delta plants were visited. The secónal.section'of this.lnemo documents these visits.

The last section presents an agenda for Meeting # 2 as well as a schedule ¡or 6setings through mid November.

Gcneration &
Transmission Group
lndependence Plant
P. O. Box 416
Newark, AR 72562
Tel 501 799 8761

PROCESS OWNER GI]IDANCE

As the Director assigned as Process Owner, you opened the meeting by giving general guidançs and background
inforrnation. After a short overview of the effort necessary to reach agreement on the QAT Charter, the i..^',
relationship to control vendors was explained. Basically, we need to be careful to-keep the focus of the Team on
¡technical'strategy as opposed,ûo'.rbusiness" strategy. Our involvement with vendors should be focused on
technical flssues such as product lines, evolving technologies and R&D efforts. Any pricing needed for our
activities should be limited to'budgetary estimates with no obligations for Entergy or vendòrs.

Your remarks were concluded with a request that we be sensitive to how busy og¡*"c,¡pfgmers are and therefore
provide convenient feedback in whatever form they request. For now, you suggested copying the Directors on
meeting min¡fç5, planning on a presentation somewhere at the midpoint of the Team's effort, and, of course,
preparation ofa final report and presentation.

tol2U92 PAGE I
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USE OF QUALITY PRINCIPLES AND TECHMQI]ES

As Team Leader, I emphasized how important it is for each of the team members to:

' Be trained in and use Quality principles.
' R""ogÃizntbat a full time on-line facilitator will be very helpful by providing impartial feedback and in

keeping the Team focused on meeting our deliverables.
' Recogoizn that we must follow TQI processes understood by menagement as we work to deliver the

expected results.

CONCERNS AND EXPECTATIONS

Each member of the Team was given a chance to express their individual gxpectations and concerns. These are

listed below in the order they were voiced.

CONCERNS:

E)PECTAT[ONS:

Directors and Plant Managers can expect the Te¿m to be customer-sensitive.

Management buy-in for recom-endations is expected at the Director and Plant Manager level.

Plant Managers are expected to support system needs (in regard to the ra¡k-ordering of control
upgrades).

t0/2U92 PAGE 2
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GROT]ND RI]LES

After the discussion of expectations and concems, we developed a set of Ground Rules that should ensure that our
QAT stays on track and avoids pitfalls. These ,Ground,R_qlqp are listed below in the order that they were
developed.

1. ,,Fobdfanís will provide.stratesiodirection, I-ewis will provide leadership, and Mona will provide expertise as

an unbiased senior facilitator .

2. Issues not related to System Plant Control Upgrades (ç,C;s"*Engineerin9"Oryatizttions) will:not be a topic of
discussion during QAT businass

r{ll team members pledged to be objectiv-e-.and ¡vgid protecting local lturf".

Any team member can "FIDO" a topic that he thinks should go on the "Parking l-ot'. At that point, the ûopic
will go on the Parking Lot to be dealt with later.

Breaks will be frequent but relatively short.

In dealings with Vendors:

' We will make a special effort to keep everything*rve'do'above reproach.

' When approaching vendors for information, the contact will be made by a team member not familiar
with the vendor.

3.

4.

5.

6.

'Anyprocesses developed':regarding.vendors will be-rigenericå,so as to avoid favoritism.

QAT procee{þgs will not be shared with yendors.

DELWERABLE CLARIFICATION

Over th¡ee hours was spent in efforts to better def,rne the deliverables expected from this QAT. Several of the

expected results contained in the QAT charter have been reworded slightly. The team feels that the new wording
will be an improvement and will proceed as stated below unless'our C,ustomers see a problem. Following are the

QAT deliverables and a short explanation of what the Team plans on doing üo produce each deliverable. When
the wording of a deliverable has be¿n changed, both the old and new wording will be shown.

This deliverable must serve Írs the "umbrella" document to cover all involved personnel and

processes. The five other deliverables will rely on this item, although the final format and

content for the process document will no doubt be developed in parallel with other deliverables.
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One of the first t¿sks of the QAT will be to decide what needs to be included in the data base
and then work with ETS Tecbnology Development to collect the necessary information on
existing equipment. Te¿m members will contact the plants to determine what control upgrade
efforts the plants would like to get on the list for desired upcoming projects.

3J. DEVELOP ENGINEERING STANDARDS TO PROVIDE GT]IDANCE NECESSARY TO ASSI]RE
TECIIMCAL ADEQUACY AND OVERÄLL QUALITY OF FT]TURE CONTROL T]PGRADES.

Engineering guidelines and policy, if wisely designed, will promote overall qtrality in the
tecbnical support of the fossil plants. To balance necessary standardization yet still promote
ownership and initiative is the goal and the reason for selecting "guidelines',as opposed
'to,¡standards" as a key-word. A wealth of information is available from EPRI as well as from
published articles by other utilities who are further along in control upgrades than Entergy.

..CHANGED TO..

The team is no! going to propose potential alliance partners. Rather, it will focus on
characteristics of a beneficial alliance for Entergy. Criteria guidelines will be independent of
any vendor. Furthermore, the "How"'rather than the "Who' will be the iszue. Economies of
scale will be an important, but not the only, consideration.

5.' DEVELOP A COST.BENETTT METHODOLOGY TAILORED TO CONTROL PROJECTS TIIAT
WOULD BE USED FOR FI]TURE CONTROL TIPGRADES.

-CHANGED TO--

After considerable reflection and discussion, the Team realizeÀ that the System needs an

overall evaluation process, notjust another lcook-book' cost benefit spreadsheet. Definitive
'dollar' costs and benefits are certainly an important component; however, some factors do not
lend themselves to the assignment of a price tag. Because of the diversity of factors that will
need consideration, the Team felt that a Kepner Tregoe methodology should be used.

The evaluation methodology will allow preparation of a relative ranking based on the factors
unique to each project. A straightforward rank ordering and summary level statement of reasons

-CHANGED TO-.
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for the ordering are necessary for presentation to Directors and Plant managers. With this
information, the m¡n¿gs6sqt team cån set strategy and priorities.

The evaluation methodology will also support the preparation of def,rnitive Budget ltem
packages in antiðipation of design and installation work. This work should proceed after the
mlnagement team provides guidance on which projects to pursue. This component of the
process will recognize differences in Budget ltem preparation between region and/or state.

Based on the data collected in Deliverable2 and the Kepner Tregoe evaluation to be
accomplished in Deliverable #5, the list of planned;cnntrol;upgrades will be rank ordered for the "syste.p;¡nd .each'Région.

INDTVIDUAL EFFORT TO COMPLETE THE QAT

After the discussion oo Qif deliverables, there was a better realization that this QAT will take a considerable
amount of effort from each member of the team. This topic was discussed during one of the times that Randy
Dufour was visiting. Randy emphasized to his gmployees that the QAT was a priorityr The way things were left
is for each individual to discuss schedule and resource conflicts with his supervisor and work out alternatives for
his work.

INPUT/OUTPUT MODEL

The last hour of the meeting was devoted to developing an InpulO$tpu[,Mod-el.:tg.itemize, in detail, the tasks
necessary to accomplish the Deliverables. This activity will be continued during Meeting 2. A process flow chart
for QAT activities will also be developed during Meeting 2.

The Team feels strongly about doing everything reasonably po¡sible-1o¡gelrplant input. Toward this end,
members of the Team will visit each plant in the System.

As a start toward this goal, John Booth, Nick Musmeci and t visited:the l-ake Catherine and Couch Plants on Oct.
16. The Honeywell data acquisition systems at these plants were inspected, along with other original controls.
We were also able to talk to pl¿¡t personnel and share with them what the QAT is about. It was also fortunate
that the Plant Managers at both plants (Harvey Miller a¡d Richard Rothwell) were on site and able to speak to us.

On Oct. 20, Lester Jenkins and I visited the Gerald Andrus and Delta plants. The objective of these visits was
similar to the Couch and I-ake Catherine visits except that these units still operate with original equipment. The
emphasis was therefore on desired future upgrades. We were also able to talk to Rex Sh¡nnon and several
members of the Gerald Andrus staff. Stan Prather of the Delta plant was not on site; however, we did have time
to tour the plant and discuss the QAT with several members of the Delta staff.

As soon as possible, the other plants in the System will be visited.

fr. PLANT VISITS
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QAT LOGISTICS

The next six meeting days were scheduled during the first meeting. In order ûo minimize travel time, we decided
to have back-to-back meetings on Thursday and Friday every other week, rotated among locations as follows:

October 22-23 New Orleans
November 5{ Little Rock
November 19-20 Jackson

Additional meetings will be scheduled well in advance to help in making shuttle and hotel reservations

MEETING #2

LOCATION: TLC, conference room 33B
TIME: 9:30 AM

AGENDA:

1. Complete the Input/Ouþut model.
2. Develop a process flow chart for Team activities.
3. Develop a schedule for Team activities.

Frank Gallaher (TLC 3301)
Jim Rider CILC 3311)
Randy Dufour CILC 3213)
John Booth (t-ake Catherine Plant)
I-ester Jenkins (MPL BOX 057)
Nick Musmeci CILC 3211)

Mickey Cox (tLC 3310)
Glenn Phillips (tLC 3312)
Mona Draper (tLC 2310)
Steve Coker ([SES)
Luis Maldonado (TLC 3213)
I. B. Stewart (N107)
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PROCESS OWNER: Robert ranis

TEAM LEADER:
Læwis Hirschy (Plant Eng. Supervisor, Coal Ops., Independence Plant)

TEAM MEMBERS:
Mona Draper (Senior Facilitator, Total Quality Improvement, New

Orleans)
Lester Jenkins @ngineer, ETS, Design Engineering, Miss.)
Nick Musmeci (Engineer, ETS, Design Engineering, New Orleans)

Steve Coker @ngineer, Coal Ops., Independence Plant)
I.B. Stewart (Operations Superintendent, Southern Region, Michoud

Plant)
John Booth (Technical Support Supervisor, Northern Region, Lake

Catherine Plant)
Luis Maldonado (Supervisor, Maintenance Engineering & Standards,

o "tS, 
Design Engineering, New Orleans)

PRIMARY CUSTOMERS:
Power Plant Directors

TEAM ''DELIVERABLES''

1. Develop a System Document (and accompanying process flowchart) that contains overall
guidance on balancing business, technical and O&M considerations for control upgrade

decisions.

2. Develop a data base of existing controls and data acquisition systems currently in use on

the System's units and the upgrades planned in the future.

3. Develop engineering guidelines necessary to assure technical adequacy and overall quality

of future control upgrades.

4. Develop criteria for evaluation of vendors.

5. Develop an evaluation methodology (including, but not limited to cost-benefrt

considerations) tailored to control projects that would be used for future control upgrades.

6. Develop a suggested order to implement planned control upgrades for the System and each

Region.

ESTIMATED COMPLETION: March r, 1993
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1System Planning and Operations

HIGHLY SENSITIVE PROTECTED INFORMATION EAI Exhibit WMM-8

Tentative Timeline for Long-term Alternative Coal Evaluation

Application for test burn 

for coals outside current 

permits 

Identify limitations on 

alternative fuels

Environmental 

considerations

Preliminary fuel forecast

Draft selection

Team from Fossil ops, 

Sys Ops and Fuel Supply 

assembled

Q1

Budget CapEx and O&M 

integrated in budget 

process

Draft CapEx estimates 

identified

Budget integration

Final economic analysisIntegration of preliminary 

O&M and capital into 

overall fuel economics

In-depth fuel forecastEconomic 

evaluation

Results from any 

external studies 

received.

External studies, if any, 

commissioned.

Collect data from 

ongoing test burns.

Initial studies of boiler 

effects determined.

Study plan for boiler 

identified.

Boiler evaluation

Detailed cost studies 

performed on promising 

alternatives

Preliminary cost 

estimates developed

Draft logistics and 

handling issues identified

Coal yard handling

Final selection - Burn Plan 

established

Determination of 

fuel sources 

evaluated

Scope finalizedDetermination of 

project scope 

Q4Q3Q2
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Recommendations - Coal Plant Reliability Team

Rec. No. Recommendation Proposed Disposition Process
Responsible 
Individual(s)

1 Perform more detailed CBO assessments utilizing in-house 
and/or industry SMEs by re-distributing funds. 

Based upon Technical Support's desire to not be the 
"Policeman/Reporting Agent", Plant Management 
and the Region Directors will monitor the 
effectiveness of CBO Assessments, requesting 
assistance and technical support as required.  Plant 
management to insure that CBA Teams meet 
routinely and have the appropriate team 
membership.

CBO Region Directors    
Plant Managers

2 Perform thorough life assessments of major and critical 
components

Include in item 1 above--no further action required. CBO NA   

3 Stay the course on BTFR/CCI Continue current auditing and reporting--- no further 
action required.

CBO NA   

4 Follow OEM test recommendations for generator stator Include in item 1 above -- no further action required. CBO NA   

5 Develop a method to measure the quality of CBO assessments Based upon Technical Support's desire to not be the 
"Policeman/Reporting Agent", Plant Management 
and the Region Directors will monitor the 
effectiveness of CBO Assessments, requesting 
assistance and technical support as required.  
Sabine template has been approved as a means of 
insuring consistency from site to site.

CBO Region Directors    
Plant Managers

6 Perform life assessment on main transformers and exciters Include in item 1 above -- no further action required. CBO NA

7 Charter team to evaluate CBO recommendations, measures, 
and ensure consistent implementation.

Region Directors and Plant Managers to work 
together to drive consistency through the use of CBO 
measures (See item 8 below).  Technical Support is 
to work with OU to check and adjust the CBO Toolkit 
documentation as necessary.  Sabine template has 
been approved as a means of insuring consistency 
from site to site.  

CBO Region Directors    
Plant Managers     

Charlie Weatherford  

8 CBO Measures                                                                            
•Reduction in LMWhs due to improvement in CBO process 
assessments                                                                                 
•Failures not anticipated by assessments                                     
•Reduction in LMWhs due to improvement in work quality           
•Track service hours relative to OEM recommendations and 
identify risks.                                                                 

Region Directors and Plant Managers to work 
together to drive consistency through the use of CBO 
measures.  Work with Business Support to develop 
any new measures required.  Allow the use of 
measures to drive CBO consistency at this time.  
Technical Support to modify the RCA process 
documents to add questions for evaluating whether 
current assessments were sufficient.  Plants to 
trigger RCA's for significant events as appropriate.

CBO Al Gahn           
Region Directors    
Plant Managers     

Stan Jaskot

ETRCoal Reliability Team Recommendation Matrix Revised April 2005.xls 1 4/27/2011

Redacted

Redacted
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Recommendations - Coal Plant Reliability Team

9 Formal engineering study of timing and feasibility of 
economizer and duct replacement on WB/ISES units 

Washington Group to be contracted to perform an 
analysis of the current condition of the economizers, 
hangers, and ductwork and to offer 
recommendations on replacement and associated 
cost estimates and schedule.  This will be a followup 
action to work that has already been completed by 
Washington Group.  Plants to own the project in the 
usual way, requesting support as needed.  The 
replacement of economizers needs to be closely 
coordinated with plans for environmental 
modifications to optimize expenditures and 
schedules.  Final output of the study to be a formal 
plan with associated budgetary cash flows.

ENGR Region Directors    
Plant Managers     

Myra Glover        
Tom Schnatz       

Charlie Weatherford 

10 Standardize the procedures and process of operator rounds to 
ensure effectiveness (electronic rounds) 

Implement electronic rounds at ISES  
using similar equipment and procedures to those 
currently in place at White Bluff.

OPER Wayne Garrison    
Larry Ables

11 Continue Operator Qualification Process Follow through on Operator Skills Team 
recommendations. 

OPER Wayne Garrison    
Larry Ables

12 Assign a work quality control resource during outages Just do it!  Consider using VRC resources if needed.  
Give good direction to the persons selected relating 
to potential areas of poor quality. 

ORG Wayne Garrison    
Larry Ables

13 Add one or more Fossil Reliability Engineers Region Directors/Plant Managers to evaluate the 
need for reliability engineering resources and make a 
case for those resources as deemed appropriate. 

ORG Region Directors    
Plant Managers

14 Add Outage Planners for ISES and WB No plan to implement at this time. ORG NA  
15 Ensure that Plant Support Outage Superintendent gets involved

in assessment/outage planning early in process
Follow planning requirements as published in CBO 
toolkit documentation to assign the Outage Supt. At 
least one year in advance.

ORG Region Directors    
Plant Managers     
Tom Schnatz       

16 Charter Six-Sigma team to analyze and optimize Planned 
outage duration

This item is being worked by the Outage Planning 
Peer Group and the Coal Plant Overtime Team, and 
we have an initiative underway to formally plan 10 
critical outages.  No additional actions are planned at 
this time.

ORG NA

17 Ensure coal plants utilize qualified electrical repair shops for 
large motor repairs

Supply Chain to develop a list of approved vendors in 
concert with the plants and Technical Support.  Give 
consideration to geographical proximity when 
selecting shops.  Direct all repairs only to approved 
shops. 

PROCUR Randy King

ETRCoal Reliability Team Recommendation Matrix Revised April 2005.xls 2 4/27/2011

Redacted

Redacted
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Recommendations - Coal Plant Reliability Team

18 Develop a process to ensure all affected plants implement the 
recommendations which result from RCAs (TIL approach). 
Process should include someone with proper authority as 
owner. 

Technical Support to develop a process to issue 
Fossil Information Letters (FIL??) as a result of 
discovery occuring during reliability related activities 
(CBO, RCA, RMP, etc.).  Issue FIL's to all plants 
having similar equipment.  Plants to track 
implementation of recommended changes.  

RCA Tom Schnatz       
Stan Jaskot        

Region Directors    
Plant Managers

19 Ensure all events, including accumulated derates > 10,000 
LMWHs have RCAs (exclude planned outages) measure and 
report this performance 

Memo has been issured by Etienne requiring this 
change.  Technical Support is modifying the trending 
graphs to accomadate.

RCA Tom Schnatz       
Stan Jaskot        

Region Directors    
Plant Managers

20 Add significant events as a trigger to the RCA process Current reporting of RCA's by Technical Support is 
deemed to be appropriate.  Plants have the option to 
assign other events (significant events) to RCA's if 
desired.

RCA NA

21 Include SME review of RCA prior to plant manager approval to 
ensure quality 

This recommendation will not be accepted based 
upon Technical Support's desire to not be the 
"Policeman/Reporting Agent", Plant Management 
and the Region Directors will monitor the 
effectiveness of RCA's, requesting assistance and 
technical support as required.  Existing procedures 
require that RCA's be "suitable for discovery."  It is 
Plant Management's responsibility to assemble the 
right teams and  to produce RCA's of the appropriate 
quality.

RCA NA

22 Implement software program to ensure consistent and 
thorough RCAs 

Technical Support is performing another review of 
available software and will make recommendations 
as to whether or not one product should be accepted.

RCA Tom Schnatz       
Stan Jaskot

23 Need a more user friendly RCA database that relates different 
information systems together (database should be searchable 
by key fields such as plant, unit, OEM, etc.) 

Fossil IT to evaluate the potential to modify the 
existing database to meet the suggested needs 
and/or to estimate the cost of developing a new 
database --this needs to be added to our list of 
projects which are not initiatives but which may be 
worked in 2005

RCA Elaine Dearborne    
Tom Schnatz       

Rick Fernandez

24 RCA Measures                                                                            
•Percent of RCAs triggered vs. RCAs completed (target is 
100%) and posted on Web                                                           
•Percent of RCA recommendations implemented (target is 
100%)                                                                                           
•Percent of RCAs reviewed by SMEs for quality

 Region Directors and Plant Managers to work 
together to drive consistency through the use of RCA 
measures that are already available.  Work with 
Business Support to develop any new measures 
required.  Allow the use of measures to drive RCA 
consistency at this time. The quality check by the 
SME will not take place unless requested, based 
upon Technical Support's desire to not be the 
"Policeman/Reporting Agent".  A page will be added 
to Tom Jasper's monthly report reflecting RCA 
performance.

RCA Region Directors    
Al Gahn           

Plant Managers     

ETRCoal Reliability Team Recommendation Matrix Revised April 2005.xls 3 4/27/2011

Redacted

Redacted
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Recommendations - Coal Plant Reliability Team

25 Develop a standard set of RMP measures/targets (include in 
HON)                                                                                             
RMP Measures                                                                  
•Average response time by priority                                              
•Average number of days to complete a work request by priority 
•Work request priority override                                                     
•Maintenance hours by equipment segmentation                         
•Break-ins  

Region Directors to work with Business Support to 
develop a summary RMP report to be presented  
periodically at the Plant Operations Work Session.  
Alllow the use of these high level measures to drive 
RMP consistency at this time.  This report to contain 
the following metrics trended at 3 levels (1) Fossil, 
(2) Region, and (3) Plant:                                             
A.  % of Maintenance Completed Manhours by shift 
employees                                                                    
B.  PM Manhours as a % of Total Completed 
Maintenance Manhours                                                
C.  Work Request Overrides as a % of Total 
Completed Work Requests                                           
D.  Breakin Manhours as a % of Total Completed 
Maintenance Manhours                                              
E.  Total Backlog Manhours                                        
F.  % of Total Completed Maintenance Manhours 
Worked as Cycle Maintenance                                  

RMP Region Directors    
Al Gahn 

26 Ensure personnel comply with RMP process via audits Region Directors and Plant Managers to drive 
improvements in RMP consistency at sites identified 
as needing improvement by the monitoring of the 
metrics in item 25 above.

RMP Region Directors    
Plant Managers

27 Perform detailed training of RMP processes to include roles 
and responsibilities

Region Directors and Plant Managers to drive 
improvements in RMP consistency at sites identified 
as needing improvement by the monitoring of the 
metrics in item 25 above.

RMP  Region Directors   
Plant Managers

28 Perform detailed training of AIMM Region Directors and Plant Managers to drive 
improvements in RMP consistency at sites identified 
as needing improvement by the monitoring of the 
metrics in item 25 above.

RMP  Region Directors   
Plant Managers

29 Need POLT sponsorship of AIMM Region Directors and Plant Managers to drive 
improvements in RMP consistency at sites identified 
as needing improvement by the monitoring of the 
metrics in item 25 above.

RMP  Region Directors   
Plant Managers

30 Build standard AIMM hierarchy applicable to all plants This recommendation will be evaluated as a potential 
ECI project.

RMP POLT

31 Ensure affected personnel understand the RMP process and 
know how to use it 

Region Directors and Plant Managers to drive 
improvements in RMP consistency at sites identified 
as needing improvement by the monitoring of the 
metrics in item 25 above.

RMP  Region Directors   
Plant Managers

ETRCoal Reliability Team Recommendation Matrix Revised April 2005.xls 4 4/27/2011
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Recommendations - Coal Plant Reliability Team

32 Ensure future initiatives that impact RMP follow the RMP 
guidelines (e.g. critical alarms and SRCM)

Region Directors and Plant Managers to drive 
improvements in RMP consistency.  Region Directors 
to provide representation of RMP considerations at 
the POLT as new initiatives are discussed.

RMP  Region Directors   
Plant Managers

33 Evaluate PMs for critical components (part of RMP) Region Directors and Plant Managers to drive 
improvements in RMP consistency at sites identified 
as needing improvement by the monitoring of the 
metrics in item 25 above.

RMP  Region Directors   
Plant Managers

35 Ensure coal plants have implemented recommendations from 
2000 Reliability Sub Teams and review annually

Region Directors and Plant Managers to drive 
improvements in RMP consistency at sites identified 
as needing improvement by the monitoring of the 
metrics in item 25 above.

RMP  Region Directors   
Plant Managers

36 Charter teams to evaluate RMP recommendations, measures, 
and ensure consistent implementation.

Region Directors and Plant Managers to drive 
improvements in RMP consistency at sites identified 
as needing improvement by the monitoring of the 
metrics in item 25 above.

RMP  Region Directors   
Plant Managers

 
 

ETRCoal Reliability Team Recommendation Matrix Revised April 2005.xls 5 4/27/2011
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Recommendations - Coal Plant Reliability Team

Rec. No. Recommendation Proposed Disposition Process
Responsible 
Individual(s)

1 Perform more detailed CBO assessments utilizing in-house 
and/or industry SMEs by re-distributing funds. 

Technical Support to develop a report reflecting 
assessment performance by plant and by region and 
present this report quarterly at the Plant Operations 
Working Session for Region Director followup.

CBO Tom Schnatz       
Stan Jaskot 

2 Perform thorough life assessments of major and critical 
components

Include in item 1 above CBO NA

3 Stay the course on BTFR/CCI Continue current auditing and reporting CBO NA
4 Follow OEM test recommendations for generator stator Include in item 1 above CBO NA
5 Develop a method to measure the quality of CBO assessments Modify the CBO process to require signoff by Tech 

Supp Specialist and Plant Manager before 
assessment is counted in item 1 above

CBO Tom Schnatz       
Stan Jaskot 

6 Perform life assessment on main transformers and exciters Include in item 1 above CBO NA
7 Charter team to evaluate CBO recommendations, measures, 

and ensure consistent implementation.
Postpone any action here until items 1 & 5 above are 
accomplished and working.  Keep on list for future 
initiative.

CBO Elaine Dearborne

8 CBO Measures                                                                            
•Reduction in LMWhs due to improvement in CBO process 
assessments                                                                                 
•Failures not anticipated by assessments                                     
•Reduction in LMWhs due to improvement in work quality           
•Track service hours relative to OEM recommendations and 
identify risks.                                                                 

Add a selection choice in GADRS to indicate that an 
outage should have been avoided by CBO activities.  
This would be similar to the current selection choice 
to indicate a boiler tube failure.  This will simplify 
future analysis.

CBO Al Gahn           
Tom Jasper

9 Formal engineering study of timing and feasibility of 
economizer and duct replacement on WB/ISES units 

Washington Group to be contracted to perform an 
analysis of the current condition of the economizers, 
hangers, and ductwork and to offer 
recommendations on replacement and associated 
cost estimates and schedule.  This will be a followup 
action to work that has already been completed by 
Washington Group.  Plant Support to lead this effort 
with assigned plant involvement.  Final output of the 
study to be a formal plan with associated budgetary 
cash flows.

ENGR Tom Schnatz       
Charlie Weatherford 

10 Standardize the procedures and process of operator rounds to 
ensure effectiveness (electronic rounds) 

Implement electronic rounds at ISES and  
using similar equipment and procedures to those 
currently in place at White Bluff

OPER Wayne Garrison    
Larry Ables

11 Continue Operator Qualification Process Follow through on Operator Skills Team 
recommendations

OPER Region Directors

12 Assign a work quality control resource during outages Just do it!  Consider using VRC resources if needed. ORG Wayne Garrison    
Larry Ables

ETRCoal Reliability Team Recommendation Matrix.xls 1 4/27/2011

Redacted

Redacted

Confidential Business Information ETR_00002406
Claim Withdrawn. Contains No CBI. 07/11/2016_YD



Recommendations - Coal Plant Reliability Team

13 Add one or more Fossil Reliability Engineers Technical Support to add at least one Reliability 
Engineer to monitor the performance and 
effectiveness of our overall reliabiltiy efforts and to 
recommend modifications to our strategies and 
methods. 

ORG Tom Schnatz       
Stan Jaskot

14 Add Outage Planners for ISES and WB Add an outage planner to the ISES and WB 
organizations, reporting directly to the Production 
Supt.  Eliminate positions elsewhere in the 
organization to avoid increasing total Fossil staffing.

ORG Wayne Garrison    

15 Ensure that Plant Support Outage Superintendent gets involved
in assessment/outage planning early in process

Assign this responsibility to the new outage planners 
created in item 14 above

ORG Wayne Garrison

16 Charter Six-Sigma team to analyze and optimize Planned 
outage duration

Add to the list of potential six sigma projects.  
Priortize and work when appropriate.

ORG Elaine Dearborne

17 Ensure coal plants utilize qualified electrical repair shops for 
large motor repairs

Supply Chain to develop a list of approved vendors in 
concert with the plants and Technical Support.  Give 
consideration to geographical proximity when 
selecting shops.  Direct all repairs only to approved 
shops.

PROCUR Randy King

18 Develop a process to ensure all affected plants implement the 
recommendations which result from RCAs (TIL approach). 
Process should include someone with proper authority as 
owner. 

Technical Support to develop a process to issue 
Fossil Information Letters (FIL??) as a result of 
discovery occuring during reliability related activities 
(CBO, RCA, RMP, etc.).  Issue FIL's to all plants 
having similar equipment and track implementation 
of recommended changes.  Report compliance 
status annually at the Plant Operations Working 
Session.

RCA Tom Schnatz       
Stan Jaskot

19 Ensure all events, including accumulated derates > 10,000 
LMWHs have RCAs (exclude planned outages) measure and 
report this performance 

Technical Support to modify/develop a report 
reflecting RCA performance by plant and by region 
and present this report quarterly at the Plant 
Operations Working Session for Region Director 
followup.

RCA Tom Schnatz       
Stan Jaskot

20 Add significant events as a trigger to the RCA process Modify the RCA process to specifically include 
significant events as a trigger.

RCA Tom Schnatz       
Stan Jaskot

21 Include SME review of RCA prior to plant manager approval to 
ensure quality 

Modify the RCA process to require signoff by Tech 
Supp Specialist and Plant Manager before report is 
counted in item 19 above

RCA Tom Schnatz       
Stan Jaskot

22 Implement software program to ensure consistent and 
thorough RCAs 

Evaluate the software package used recently by GE 
in doing the RCA on the  outage for 
applicability to all Fossil RCA's.  If acceptable, 
procure rights to program, provide required training 
to Plant Operations personnel, and roll out -- this (or 
some alternative) needs to be added to our list of 
potential 2005 initiatives

RCA Elaine Dearborne
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Recommendations - Coal Plant Reliability Team

23 Need a more user friendly RCA database that relates different 
information systems together (database should be searchable 
by key fields such as plant, unit, OEM, etc.) 

Fossil IT to evaluate the potential to modify the 
existing database to meet the suggested needs 
and/or to estimate the cost of developing a new 
database --this needs to be added to our list of 
projects which are not initiatives but which may be 
worked in 2005

RCA Elaine Dearborne

24 RCA Measures                                                                            
•Percent of RCAs triggered vs. RCAs completed (target is 
100%) and posted on Web                                                           
•Percent of RCA recommendations implemented (target is 
100%)                                                                                           
•Percent of RCAs reviewed by SMEs for quality

 These metrics should be included in the report 
developed for item 19 above

RCA Tom Schnatz       
Stan Jaskot

25 Develop a standard set of RMP measures/targets (include in 
HON)                                                                                             
RMP Measures                                                                  
•Average response time by priority                                              
•Average number of days to complete a work request by priority 
•Work request priority override                                                     
•Maintenance hours by equipment segmentation                         
•Break-ins  

Fossil IT to develop a summary RMP report to be 
presented at each Plant Operations Work Session.  
This report to contain the following metrics trended at 
3 levels (1) Fossil, (2) Region, and (3) Plant:               
A.  % of Maintenance Completed Manhours by shift 
employees                                                                    
B.  PM Manhours as a % of Total Completed 
Maintenance Manhours                                                
C.  Work Request Overrides as a % of Total 
Completed Work Requests                                           
D.  Breakin Manhours as a % of Total Completed 
Maintenance Manhours                                                
E.  Total Backlog Manhours                                        
F.  % of Total Completed Maintenance Manhours 
Worked as Cycle Maintenance

RMP Tom Schnatz       
Rick Fernandez

26 Ensure personnel comply with RMP process via audits Select an audit team and perform audits at sites 
identified as needing improvement by the monitoring 
of the metrics in item 25 above -- this needs to be 
added to our list of projects which are not initiatives 
but which may be worked in 2005

RMP Elaine Dearborne

27 Perform detailed training of RMP processes to include roles 
and responsibilities

Select a  team to perform training at sites identified 
as needing improvement by the monitoring of the 
metrics in item 25 above -- this needs to be added to 
our list of projects which are not initiatives but which 
may be worked in 2005

RMP Elaine Dearborne

28 Perform detailed training of AIMM included in item 27 above RMP NA
29 Need POLT sponsorship of AIMM Appoint POLT member to be AIMM/RMP Sponsor RMP Mike Bakewell
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Recommendations - Coal Plant Reliability Team

30 Build standard AIMM hierarchy applicable to all plants Use POLT sponsor identified in item 29 to facilitate 
and encourage standardization by moving plants 
toward similar heirarchies with similar numbers of 
components where appropriate. 

RMP Region Directors

31 Ensure affected personnel understand the RMP process and 
know how to use it 

included in item 27 above RMP NA

32 Ensure future initiatives that impact RMP follow the RMP 
guidelines (e.g. critical alarms and SRCM)

Appointing a POLT sponsor should provide for 
appropriate RMP considerations during initiative 
development process

RMP NA

33 Evaluate PMs for critical components (part of RMP) included in item 26 above RMP NA

35 Ensure coal plants have implemented recommendations from 
2000 Reliability Sub Teams and review annually

included in item 26 above RMP NA

36 Charter teams to evaluate RMP recommendations, measures, 
and ensure consistent implementation.

included in item 26 above RMP NA
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Unit Ranking based on Reliability as well as Economics

Important units due to reliability considerations
1% Improvement Max MWh Unit Rank (1 - 4)  1 is very critical

Tier Unit Savings ($) Capability Generation
1 INDEPENDENCE #1 1,013,756              836              5,074,542
1 INDEPENDENCE #2 863,046                 842              5,126,339
1 WHITE BLUFF #1 696,903                 815              5,544,218
1 WHITE BLUFF #2 490,721                 844              4,446,090

                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                             
                             
                             
                             
                           
                           
                           
                           
                           
                           
                             *  These units are bolded in the list to the left.
                             **  The above ranking is independent from the tier ra

S                                 A rank of two above does not necessarily mean a
1                                 
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ranking.  
a tier of 2 on the left.
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Team Description of Recommendation D
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Boiler Air & Gas FD and ID fans - vibration, visual check dampers P

Inspection of journals / bearings for clearance, wear, seal leakage, sludge S

Inspection infrared scan of casing leaks for leaks, condition, hot spots P

Inspection infrared scan of shaft seals for leaks, condition, hot spots P

Identify & share plant O&M best practices & diagnostics S
Establish PDM triggers in CBO P

Generator/Exciter On slip rings & commutators, perform monthly inspections to include the following:

Place the vibration probe on the OD of each brush.  Measure the brush vibration.  Acceptable brush 
vibration is not to exceed 1.0 - 1.5 mils above the vibration of the shaft.

Plant Support diagnostic groups to develop slip ring and commutator vibration program P

Boiler Feed Pump Vibration Diagnostics at Minimum Flow - vibration data be collected at minimum flow conditions at 
least once very six months for internal wear determination and trending

P

EPRI resource documents - the following EPRI reports be purchased for Plants & Plant Support 
Offices: Boiler Feedpump Operation and Maintenance Guidelines Volume 1: Troubleshooting (TR-
104292-V1); Boiler Feedpump Operation and Maintenance Guidelines Volume 2: Case Studies (TR-
104292-V2).  For Plant Support Offices:  Periodic Vibration Monitoring: Utility Experience (CS-
5517).

S

Continuous vibration monitoring -   S

PM/PDM:
Discharge check valve every 5 years or more frequently based upon conditions

Internal inspection - borescope inspection possible option
Rotating element vibration every 6 weeks / every 3 weeks (w/alarm in)

Collecting vibration data from bearing caps using hand held accelerometers and from proximity 
probes (if available).  Trending data for 6 parameter bands and reporting results.

Rotating element vibration at min flow every 6 months
Collecting vibration at minimum flow operation

Rotating element triggered analysais - triggered by:  vibration levels above alarm 2 level
Collecting additional vibration data (I.e. phase, orbits, variable speeds) and other pertinent data (I.e. 
bearing temperatures, etc) and then analyzing data and reporting results of probable cause and 
recommendations.  Utilize EPRI tables as resource.

P

P

P

P

S

1
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Team Description of Recommendation D
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Boiler Feed Pump Cont'd Lube oil system quarterly

Collecting oil samples from bearing oil return line, reservoirs and conditioning filter outlet for 
analysis (internal or external) checking for:  water content, particle count, wear metals, additives, 
physical properties.  Reporting results, recommendations and creating needed WRs.

Bearings - triggered-elevated radial vibration (above alarm 2) with vibration spectrum 
indicating excessive clearance / elevated bearing temps w/o other cause / thrust wear indicator 
change or alarm

Bearing radial & thrust disassembly, inspeciton, dimensional checks (with documentation), 
reassembly

Coupling-all types - triggered-elevated vibration (above alarm 2) indicating alignment problems 
/ operator walkdown observing problem / historical or experience base

Coupling disassembly / inspection / reassembly - alignment check

Electric Motor 
Failures PM / PDM programs

Review techniques that will provide data in a timely manner to assist with CBO assessments for 
outage planning

On-line testing supplies data under actual loaded conditions and provides:
Power condition
Motor condition, performance and load
Vibration

Standardization of diagnostic testing, procedures, equipment, reporting and recommendations

Testing is relevant to the consistency of application of voltages over time
Safeguards on the latest equipment prevents component damage from overcurrent

S

S

S

P

P
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Plant Support

Team Description of Recommendation D
ia

gn
os

tic
s

Pe
rf

or
m

an
ce

E
ng

in
ee

ri
ng

T
ec

hn
ic

al
 S

up
po

rt

O
ut

ag
e 

M
an

ag
em

en
t

D
ra

ft
in

g

B
us

in
es

s S
up

po
rt

Pl
an

t

O
pe

ra
tio

n 
U

ni
ve

rs
ity

Su
pp

ly
 C

ha
in

N
ee

ds
 F

ur
th

er
 

D
ev

el
op

m
en

t

Feedwater Heater Plug "at-risk" tubes identified by Eddy current testing NDE P

Explosive plugging on HP FWHs P

EPRI level control / alarm guidelines S S P

Apply specs for purchase and repair S P S

Pilot - determine best early leak detection scheme X

Diagnostic / performance trend DCA, TTD, delta T S X

Tube failure mapping in TRACS, integrated w/AIMM S P

Blow-out instrument manifolds P

Verify extraction and NRV above & below seat drains are clear / open P

Monitor normal drain control valve position P

Limit running with leaks; isolate to extent possible P

Consistently use startup venting capabilities P

Hydro for leaks P

Review FWH OEM operation manuals P

Boiler Air & Gas S P

S P

ISES & WB - ID fan variable pitch blade controls enclosure upgrade P

White Bluff 1 - replace air preheater cold end baskets P

FD and ID fans - vibration, visual check dampers P S

Air preheaters - motor amps / balance P
Dampers - visual check P
Inspection of wheel (rotor) for cracks, dirt, wear S P

Inspection of journals / bearings for clearance, wear, seal leakage, sludge S P
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Plant Support

Team Description of Recommendation D
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Boiler Air & Gas  Cont'd Inspection, lubrication of inlet dampers for dry bearings, looseness, ball joint wear and lubrication P

Inspection of outlet dampers for operation 100% open and closed P

Inspection of gear box for leaking seals, worn gears, clearances P

Check balance of rotor motor amps, free wheeling rotor S P

Inspection of pin rack to check for wear P

Inspection of bull gears to check for wear P

Inspection of radial / circumferential seals for clearance and wear P

Inspection of baskets for condition of internals, looseness, support structure P

Inspection of expansion joints for leaks, condition P

Inspection infrared scan of casing leaks for leaks, condition, hot spots P

Inspection infrared scan of shaft seals for leaks, condition, hot spots P S

Check FD/ID fans bearings twice a shift for vibration, water, dirt, leaks P

Check FD/ID fans lubrication twice a shift for oil in sight glass, leaks P

Check FD/ID fans damper drives / linkage twice a shift for lubrication, looseness, position P

Check FD/ID fans motor amps every week for high or low amps P

Check air preheaters gear box oil level twice a shift for quality and cleaness of oil P

Check air preheaters for excess vibration twice a shift for low frequency vibration P

Check air preheaters for unusual noise twice a shift from gear box or internal air heater P

Check air preheaters for air leaks at shaft for hot gases from behind bearings or casing P

Status of fan continuous vibration monitoring systems P

Continue EPRI search for proven strategies of fan repair, design X
Establish OEM communications for support and recommendations

Alan Trux - Barron Industries, fan consultant & service
Ormand Grizzle & Harry Campbell - APH consultants & service
Implement contractor APH inspection & report every major outage (approx cost $3800 per insp

P S
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Plant Support

Team Description of Recommendation D
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Boiler Air & Gas  Cont'd Conduct FD fan accountability study-identify crucial fans based on design, materials, welds, field 
experience, age, unit role, etc.

P

Identify & restore plant proven PM's & PDM's P
Identify & share plant O&M best practices & diagnostics S P
Establish System BAG technical resource pool - Meyer, Signorelli, DeRoche, Reamey, others P
Establish Component Champions tied to CBO process P
Establish PM  triggers in CBO P
Establish PDM triggers in CBO P
Develop criteria for fan continuous vibration monitoring X
Implement system team - boiler inspection & walk down:

All areas of boiler
What needs to be fixed now?
Long term needs and budget

P

Boiler Pressure Part Conduct routine blr inspec during scheduled blr outages every 12-18 mths:
Use a Boiler OEM or other qualified source - following described process
Inspections and associated testing driven by failure history and prior inspections

S P

Team has described 3 levels of inspections and associated tests & anticipated costs
Team has listed types of NDE and tube sample tests

Boiler Reliability Details located at OU homepage P
Implement routine mapping of boiler failures P
RMP / outage assessment interface:

Ensure mapping is done following maintenance
Ensure work requests capture outage inspection report recommendations

Outage planning and budgets:
Fix what's broke and get Technical Support help on planning
Outage Assessment Team!

Operate boilers within design:
SH/RH temperatures (tilts and sprays operational if designed)
Water chemistry
Turbine and auxiliary equipment performance?

OIS diagnostic monitoring tool to gauge boiler health and condition in development S P

S P

S P

P
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Plant Support

Team Description of Recommendation D
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Boiler Pressure Part Cont'd Consider value of replacement vs. partial repair:
If possible get Signorelli involved in your problems and outage scope development

Generator/Exciter On all slip rings & commutators, perform weekly inspections (brush runs), to include the 
following:

General contamination by grease, filter material, water or carbon dust
Brush chipping or arcing
Brush length-replace individual brushes where there is less than 1/4" between the top of the holder box 
and the pigtail attachment point.  The pigtail is normally attached via a rivet.  When the rivet is 1/4 
away from the top of the box, replace the brush.
Brush pigtails for fraying, broken strands, excessive movement, or arcing
By pulling each pigtail against its springs, ensure that each brush is free to move in the holder
Verify the condition of air filters

On slip rings & commutators, perform monthly inspections to include the following:
Place the vibration probe on the OD of each brush.  Measure the brush vibration.  Acceptable brush 
vibration is not to exceed 1.0 - 1.5 mils above the vibration of the shaft.

P

Verify, as possible, that the ground detection system is operational
With a strobe light, examine commutators & slip rings for burning, streaking or photographing

P

On Siemens/Westinghouse brushless exciters, perform monthly inspections to include:
Look for evidence of contamination by water, oil, or other foreign material, especially in the diode 
wheels
Examine the condition of the taped banding for fraying or splitting
Check the condition of the rotating elements, especially the blown fuse indicator
Verify, as possible, that the ground detection system is operational
Verify the integrity of lead wire to the slip rings
Inspect the brushes, solenoid and slip rings
Check for water leakage on air coolers

P

Improper exciter balance and coupling alignment recommendations:
Use the latest OEM recommendations on coupling alignment and settings
Swing checks must be done anytime brushless exciter coupling is broken

Corrective actions should be taken for vibration levels of 5 mils or greater at full load P

P

S P

S P
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Plant Support
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Generator/Exciter Cont'd Equipment and housekeeping checklists:
Use equipment checklists from generator/exciter OEM's & Alliance partners to insure equipment is 
correctly assembled
Use housekeeping lists to insure equipment is free of loose parts

Brush holder recommendations:
Within one year, inspect all existing brush holders to determine type
Within five years, replace all adjustable pressure holders with constant pressure type available from 
GE and Helwig

Plant Support diagnostic groups to develop slip ring and commutator vibration program P

Siemens Westinghouse to recommend design modification
Retaining ring issues:

OEM recommendation in 1984 was to perform rings off testing within 5 years
OEM's recommend immediate inspection of 18-5 rings when moisture intrusion is experienced
Entergy is not currently implementing OEM program for rings off testing, we are instead using 
Raytheon to do rings on testing

During the next unit outage, but not to exceed 5 years:
 

 

Add device 41 (field breaker) PM to outage breaker maintenance work P

Boiler Feed Pump BFP Spare Elements - have spare elements repaired in a timely fashion to support reliability P
Vibration Diagnostics at Minimum Flow - vibration data be collected at minimum flow conditions at 
least once very six months for internal wear determination and trending

P

Hand held vibration meter for plant personnel - each site have a hand held meter equal to or better 
than the Metric Instrument Model 5160DV

P

S P

P

P
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Boiler Feed Pump Cont'd

EPRI resource documents - the following EPRI reports be purchased for Plants & Plant Support 
Offices: Boiler Feedpump Operation and Maintenance Guidelines Volume 1: Troubleshooting (TR-
104292-V1); Boiler Feedpump Operation and Maintenance Guidelines Volume 2: Case Studies (TR-
104292-V2).  For Plant Support Offices:  Periodic Vibration Monitoring: Utility Experience (CS-
5517).

S P

Continuous vibration monitoring -   

Workmanship quality - shop repairs - choose repair shops and contracted on-site labor from proven 
vendors.  Also, detailed overhaul procedures should be used for every inspection and overhaul of a 
feedpump.

P

Operational checks:
Visual inspection per shift for leakage oil, water, steam, etc./packing around BFP & valves
Vibration per shift for high vibration on piping, floor, turning gear bearing, auxiliary equipment
Process conditions per shift for pump pressures; suction / discharge / seal water / seal water strainer 
dP.  Pump temperatures:  bearing metal / bearing / bearing drain / bearing supply / reservoir / seal 
water
Lubrication system per shift for lubrication sys:  brg flow indicators / visual oil indications / reservoir 
level / filter dP's / lube oil pressures
Mechanical per shift for mechanical checks:  thrust wear / rotor position indicators / coupling / 
coupling guard / pump mounting bolts / pipe hangers & supports / insulation / seal water drain / seal 
water collection tank level / valves & operators

PM/PDM:
Lube oil system bi-annually or more frequently if triggered based on condition for clean 
reservior / oil coolers

Visually inspection reservoir:  piping / flanges / pump suction screens / internal relieves / internal 
check valves / hangers / lube oil pump / foreign objects / cleaniness / water / rust
Visually inspection coolers:  cooler tubes (both oil & water sides)
Test coolers
Visual check lube oil motors & coolers
Recondition lube oil filter system (I.e. change out bowser filters, etc)
Test run EBOP for BFP and oil pressure switches

P

P
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Boiler Feed Pump Cont'd Pump triggered by condition base - using historical and operating parameters (not expected to 
meet needs for next run cycle)

Pump overhaul - complete disassembly, inspection, repair, and reassembly to like new condition per 
new pump specifications

Discharge check valve every 5 years or more frequently based upon conditions
Internal inspection - borescope inspection possible option

Rotating element vibration every 6 weeks / every 3 weeks (w/alarm in)
Collecting vibration data from bearing caps using hand held accelerometers and from proximity 
probes (if available).  Trending data for 6 parameter bands and reporting results.

Rotating element vibration at min flow every 6 months
Collecting vibration at minimum flow operation

Rotating element triggered analysais - triggered by:  vibration levels above alarm 2 level
Collecting additional vibration data (I.e. phase, orbits, variable speeds) and other pertinent data (I.e. 
bearing temperatures, etc) and then analyzing data and reporting results of probable cause and 
recommendations.  Utilize EPRI tables as resource.

Lube oil system quarterly

Collecting oil samples from bearing oil return line, reservoirs and conditioning filter outlet for 
analysis (internal or external) checking for:  water content, particle count, wear metals, additives, 
physical properties.  Reporting results, recommendations and creating needed WRs.

Pump Performance - 8000 service hours and/or post pump overhaul
Collecting test data at min of two load points, calculating results and reporting TDH deviation, flow 
and seal water flow trends.  Balance leak off flow.

Bearing cap vibration - triggered-shift surveillance of pump vibration performance
For BFP without continuous vibration monitoring.  Hand held overall vibration reading and 
recording results in AIMM by plant personnel.  If > 2mils or > 0.5 in/s at bearing cap, report to plant 
management for resolution.

Bearings - triggered-elevated radial vibration (above alarm 2) with vibration spectrum 
indicating excessive clearance / elevated bearing temps w/o other cause / thrust wear indicator 
change or alarm

Bearing radial & thrust disassembly, inspeciton, dimensional checks (with documentation), 
reassembly
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Boiler Feed Pump Cont'd Coupling-all types - triggered-elevated vibration (above alarm 2) indicating alignment problems 
/ operator walkdown observing problem / historical or experience base

Coupling disassembly / inspection / reassembly - alignment check
Instrumentation - vibration - triggered by:  non-functioning outputs / pump overhaul / non-
concurrence of vibration readings from Plt Support monitoring

Vibration instrumentation calibration / check outputs to control room and DAS / check alarm 
functionality

Instrumentation - recirculation - min flow / suction flow / suction pressure - triggered by:  pump 
overheaul / time - bi-annual / excessive leak thru / performance degrade

Functional check of min. flow rec. valve control system / pump sunction flow and pressure alarm, 
runbacks and trips

BFP isolation valves every 5 years
Inspection and repair of isolation valves for 100% shut off for BFP repair

Electric Motor 
Failures Records and documentation

Conduct RCA on all motor failures segmented in AIM as "critical" in future P
Request "most probable cause" documentation from repair facilities on all failures P
Reinforcement of the use of AIM to capture data related to failures and costs P

Enhance AIM's capability to associate historical data files, such as diag reports, to components X

Upgrade the generation availability data reporting system
Project assessment underway, report due 4/1/2000
Estimated $550,000 - based on entire new platform

QA / QC and repair specs
Use an appropriate insulating process as it applies to the operating environment P
Standardize the practice of referencing specification E601 - 706 in contractual form for motor 
repairs P S

Review of Entergy's specification for electric motor repair, specification no. E601 - 706
Originated from GSU power plant standards originally issued September 12, 1985
Comparison of EPRI and IEEE recommendations for repair and testing specifications

S P
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Elect Mtr Failures Cont'd Comparison and publication of shop capabilities
Horsepower / voltage limitations
Insulating facilties
Diagnostic tests
Machine shop
Transportation / mobilization

Operating procedures
Review the effect auxiliary power reduction efforts are having on the lift expenctancy of 
critical motors

87,041 LMWH, 8% of total LMWH were "cycled" motors
Useful life of components depends on two factors

Severity of each application of stress, "load"
Number of repetitions thereof, "cycles"

Raise the level of awareness of starting frequency and conditions versus motor life
Out of phase voltages may reach 150% of line voltage
Current in-rush may reach 10 times normal starting current

PM / PDM programs
Review techniques that will provide data in a timely manner to assist with CBO assessments for 
outage planning

On-line testing supplies data under actual loaded conditions and provides:
Power condition
Motor condition, performance and load
Vibration

Implement a comprehensive PM / PDM program as it is intended to be applied
12 generating companies participated
Project cost per plant, $80,000
30 motors, 4 kv and above per company
Savings in costs and forced outages exceeded $8M during the three year test period

Standardization of diagnostic testing, procedures, equipment, reporting and recommendations

Testing is relevant to the consistency of application of voltages over time
Safeguards on the latest equipment prevents component damage from overcurrent
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Elect Mtr Failures Cont'd Five stations in our system did not have any failures recorded
Review best practices

Motor heaters
Motor analysis
Vibration testing
Lube oil analysis
Inspection cycles

X
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Unit Information Short Term Plan  Long Term Plan 

Plant Unit Equipment Subcomponent 95-98 Total LMWH   Root Cause/Comment Short Term Repair Activity
Year

Planned
Estimated Cost 

$ 
% 

Reduction
LMWH
Impact Long Term Repair Activity

Year
Planned

 Estimated Cost 
$ 

% 
Reduction

 LMWH
Impact 

White Bluff 2 Airheater Bearing 3,902
White Bluff 2 Airheater Lube Oil 91,353                     

 
  

   

Entergy Confidential Page 15/5/2011
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Equipment Subcomponent Inspection Type Frequency of Inspection Cost of Inspection Diagnostic Test Diagnostic Description Field

Teams may choose to write a narrative of a PDM/PM program if they prefer.  The matrix will be used after the fact.

Notes
Column A Equipment Driver - Example Boiler Feed Pump or Waterwall
Column B Subcomponent of driver, example - BFP Recirc Valve, Waterwall Slope Tubes, Waterwall Upper Arch 
Column C Inspection or overhaul involving outage or other major maintenance activity. Example - pump overhaul/inspection or boiler inspection.
Column D Recommended frequency of overhauls/inspections
Column E General cost estimate of overhauls/inspections.
Column F Tests associated with predicting and assessing condition of the particular subcomponent
Column G Comments related to the typical triggers or indications of pending failure.
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